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GROUP;  COMPUTER  SYSTEMS  ?•<  SERVICES  (Thomas  C.  Roberts,  Exec.  VP) 
PRINCIPAL  DIVISIONS" 

Computer   Systems    (Gil    Williams,    Vico  President) 
ETh  Systems   Inc,    (Lloyd  M,.    Thorndyke,  President) 
Engineering  Services    ((a)»    F'itzgsrald,  F'resident) 

-  Professional   Servicies    (Gary  Guardia,  VP) 

-  Europe    (Thomas  Miller,    Vice  President) 

-  Pan  Am/Pacific    (Emmanuel    Otis,    Sr  Vice  President) 

BUS  I  NESS  s  ^  ^  ■ 

"T"    is  a  leading  supplier  of   computer   systems  and  services  to  the 

scientific  and  engineering  marketplace  worldwide^    '■  '"^''^ 

COMPUTER  SYSTEMS  AND  SERVICES;  '  "    ^      ■  ^  - 

Revenue  for   the  Computer  Systems  and  Services  Group  totalled 
nearly      1  □  3  b  i  1 1  i  on   in    1 986 .      It   i  n  c  1  ud  es  s  i  x   b  us  i  ri  ess  un  i  t  s  „ 

The  group's  Computer  Systems  business  unit  designs,  manufacturers 
and  markets   "T"'s  CYBER  line  of   high-performance  computers, 
proprietary  operating  systems,    information  management  and 
development   tools,    and   integrated  app 1 i cat i ons =      These  products 
are  sold  primarily  to  customers  who  require  scientific  and 
engineering  computing   in  markets  such  as  electric  utilities, 
computer-aided  engineering,    higher  education,  petroleum 
e;-:  pi  or  at  i  on  ,   weather  forecasting   and  the  governments      Through  its 
Scientific    Information   Services  organization.    Computer  Systems 
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BRQUP3  COMPUTER  SYSTEiiS  &  SERVICES  (continued) 


D-ffer5  specialized  application  servicas  to  electric  utilities  and 
supercomputer  services = 

ETA  Systems,    Inc.  h    a  subsidiary  of    ''T",    was  established    in  1933 
to  design  and  manufacture  the  next  generations  of   supercomputer s = 
The  ETA- 10  supercomputer   is  designed  to  perform   10  billion 
calculations  per  second,    using  eight   processors  and  256  million 
words  of   common  memory „      As  a  result  of    its  research  and 
development  activities,   ETA  also  provides  the  Company  with 
advanced  technologies  in  computer-aided  design,  high-density 
circuitry  and  packagin  techniques,    which  can  be  incorporated   in  a 
wide  range  of   future   "T"  products^ 

Engineering  Services  supplies  hardware  maintenance  ser'vices  for 
"T"'s  computer  products  and  for  other  manufacturers'  products  - 
primarily  DEC  and   IBMu      It   is  one  of   the  four   largest  providers 

0  f   t  h  i  r  d  y  p  a  r  t  y  c  o  m  p  u  t  e  r  m  a  i  n  t  b  n  a  n  c  e » 

Professional   Services  provides  consulting   support  to  the 
Company's  computer   businesses.      Its  capabilities   include  software 

1  n  s  t  a  1 1  a  t  i  o  n  a  n  ci  mi  a  i  n  t  e  n  a  n  c  e  ,    s  y  s  t  e  m  s   i  n  t  e  g  r  a  t  ion  ,    s  y  s  t  e  m  s 

a  n  a  1  y  s  is  an  d  c  u  s  t  o  ru  e  r  a  p  p  1  i  c  a  t  i  o  n  d  e  v  e  1  o  p  m  e  n  t P  r  o  f  e  s  s  i  o  n  a  1 
Services  also  provides  human  resources  consulting  and  services,. 
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The  Earops  and  Pan  Am--Pac  i  i  i  c  business  units  sell  and  support 
products  and   services  in  47  countries. 
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GROUP 8  COMPUTER  SYSTEMS  g<  SERVICES  (continued) 

DIVISIONS    Camp  Liter  Systems 

gySIilESSn 

Camp  Liter   Systems  designs,    manLi-f  ac  t  Lir  er  s  and   markets  mainframe 
computer   systems     primarily  the  CYBER   line,    aimed   at  scientific 
and  engineering  applications  within  selected  markets.      It  also 
iTi  a  r  k  e  t  s  ETA'  s  s  u  p  e  r  c  o  m  p  u  t  e  r  s  n 


Systems  are  sold  throLiqh  a  direct   sales  -force  o-f   appr  ok  i  matel  y 
100  operating  through  sales  otfices  throughout  the  U=S. ,  and 
throLiyh  sales  activities  outside  the  U,S»    primarily  in  Europe, 
Significant  sales  are  also  made  in   the  Pan  Am--Pacific  areas 
notable  SLiccess  recently  has  been   in  Taiwan^ 

"T"'s   installed  base,   at  the  end  o-f    1986,    i-^as  approximately  1740 
systems,    (740  large  systems  and    1000  med  i  Lim-si  z  ed  systems) 
worldwide.      Gt   these,   7S0  were  CLirrent   line  prouLicts  and  960 
obsolete  systems  including  the  3X00,    6X00  and  7X00  series,  CYBER 
7X/17X  series  and  a  variety  o-f   others    (e,g,,    OMEGA,  G-20, 
31/3150,   etc.),   Exhibit  1. 

Large  seals    ( >*750K  processor)    systems  installed   in   the  U.S,  are 
nearly  twice  as  many  as  the   international    base,    while  in  medium 
scale  systems  there  are  slightly  more   installed    i nternati onal 1 y , 
In   terms  o-f    installed  valLie^    the   international    share   is  higher 
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GRfiUPs  COM  PUT  EF;:  SYSBTEMS  Z<  SERVICES    (continuBci)  ,  ,, 

!D1.!!?!LLBXQN."    Computer  Sys terns    (continued)  ■ 

than  the  unit   share  due  to  the  higher  prices  practiced 
internationally..      Exhibit  2  and  3„ 

In  the  U.S. ,   the  base  is  9%  leased,    17%  rented    (generally  under 
an  SK tended  agreement)    and  the  remainder  purchase  outright.  By 
industry  sector,    the  breakdown   is  30%  Education,    25%  Government, 
16%  Discrete  Manufacturing,    10%  Business/Services,  3% 
Ut i 1 i ti es/ Transpor tat i on  and  the  remainder   in  Other. 

Shipments  of   computer  systems   in    19S6  were  approximately  290,  of 
which  91   were  large    (54  U.S..)    and    199  medium  scale    (68  U.S=), 
(see  Exhibit  4,    5,   and  6.)      The  higher   volume  in  overseas  sales 
o-f   medium-scale  systems  was  due  to  the  iiormal    "delay"    in  adoption 
of   new  series   internationally  as  well    as  the  higher  success  in 
penetrating  new  accounts  overseas  at  the  lower   end.      The  990 
model    is  selling  well    in  the  U.S.    and  abroad.. 

One  of    "T"'s  major  customers  is  the  Chrysler  Corporation  which 
has  over  30  CYBER  systems  installed. 

"T"   has   i ndustr y/app 1 i cat i ons  specialization  inn 
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DIVISION!    Computer  Systems    (continued)    "  - 

-  In  the  Petroleum  industry,    "T"'   computer   systems  are 
used   in  connection  with  oil    en p 1  or at i on =      A  significant 
share  of   worldwide  seismic  analysis  is  being  processed 
on   its  systems.    However,    the  recent  decline  in  world 

■      oil    prices  has  caused  oil    companies  to  substantially 
reduce  budgets  for  exploration   and  capital  equipment 
which  has  caused  the  Coinpany  to  experience 
significantly  reduced  demand   in   its  petroleum-related 
business^ 

—  In  the  domestic  electric  utilities  industry,    it   is  the 
•    '■               leading  vendor   of   computer  systems  for  managing 

^       •  electrical    power  generation  and  transmission  among 

■  utilities  providing  over  200  .  megawatts  of   power  =  The 

E  n  e  r  g  y  M  a.  n  age  m  e  n  t  S  y  s  t  e      ( E  M  S )    u  nit   i  s  p  a  r  t  o  f   C  o  m  p  u  t  e  r 
Systems  and  sells  turnkey  systems  based  on  the  CYBER 
ISO  computers  to  electric   utilities.  Applications 
provided   address  utility  needs  from  the  time  energy  is 
generated  to  its  delivery  to  the  consumer =  SCADA 
mapping  and  maintenance  support  are  included,. 

About  1/3  of  energy  production  in  the  U,Su  is  now  under 
management  of    "T"   systems.      Recent  contracts  have  been 
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jDIVISIDNi!    Computer  Sys terns  ■ 

obtai  ned   i  n  Cal  i  -f  orn i  a  and  Fl  or  i  da „ 


EMS  has  27  contracts  at   an  average  ot    about  $9  million,. 
These  are  usually  three  year  contracts  for  turnkey 
systems^    EMS  contributes  about  ^^65  million  of  standard 
CYBEFi:  sales  per  year.    The  remainder  of   the  revenues 
come   from  software  and  service. 

In  the  weather  forecasting  market,    "T"    is  a  major 
supplier  of   computer  systems  for  numerical  weather 
prediction,   particularly  supercomputers  used  for 
weather  forecasting,  . 

"T"   also  actively  markets   its  computers  to 
universities,.      At  present,    many  large  universities  in 
the  U»S»    utilize  computer   systems  for   some  of  their 
scientific  and  engineering  applications  and  for  use  by 
students  and  faculty  in  development  educational 
soft war On 

"T"   sells  general -pur pose  computer   systems  to  the 
federal    government,    primarily  the  Department  of  Defense 
a  n  d  t  h  e  M  a  t  i  o  n  a  1    A  e  r  q  n  a  la  t  i  c:  s  a  i-i  d   S  p  ace  A  ci  m  i  n  i  s  t  r"  a  t  i  o  n 
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DIVISION:  Con-.pu.tsr 


Systems  (continued) 


The  Company  also  provides   its  standard  CYBER  180 
series  computers  to  manufacturing  custofiiers,.      A  portion 
-   of   these  systems  are  supplied   in  conjunction  with 

specially  designed  computer-aided  design  and  computer- 
aided  engineering    (CAD/CAE)    application  so-ftware.  This 
softi'jare  integrates,    through  a  common  data  base, 
various  -functions  such   as  product  design,  analysis, 
drafting  and  con-figurations  that  address  mechanical 
engineering  design.    Competition   is  intense  in  this 
market = 


"T"   was  founded   in    iVb7  by  a  group   from  sperry  Hand   who  had  made 
important   innovations  in   the  technology  for  high  speed  scientific 
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DIVISIONS    Computer  Systems  (continued) 

and  engineering  computing    (characterized  as  floating  point 
arithmetic).      Within  7  years  o-f    its  formation  Seymour  Cray,  one 
of   the  founders,    had  built  a  computer  capable  of    1  million 
instructions/second    (MIPS),    the   "T"   6600  which  was  achieved  at 
the  same  time  as  a  spectacular   failure  by   IBIi  to  achieve 
comparable  performancou      Within  a  further  5  years,   he  gave  "T" 
the  first  computer  capable  of    10  MIPS,    the   "T"   7600»  The 
performance  of   these  systems  gave   "T''   preeminence  in   large  scale 
scientific  computing,    a  field  from  which    IBM  progressively 
withdrew  in  order  to  focus  on   the  emerging  requirements  for  data 
base,    transaction  processing  systems. 

"T"   was  a  focussed  and  respected  company,    dedicated  to  and  able 
to  communicate  with  the  scientific  and  engineering  community. 
They  captured  many  of   the  world's  most  prestigious  scientific  and 
engineering  computing  centers  from   IBM  and  Univaci;    the   "T"  6600 
became  a  product   line  that  was  selected  by  smaller  scientific 
centers,    and  evolved  during  the   1970's  and    i980's  into  the  CYBER 
100,    170,    and    ISO  series^      The   "T"   7600  became  the  basis  of  the 
top  end  of    "T"'s  CYBELR  product   lines,    represented  today  by  the 
CYBER  950  and  995  mul ti processor „ 
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PI VISIGNii    Computer  Services  (continMed) 

"T-'   then  broadened   its  business  beyond  the  scienti-fic  market. 
IBM  had  reacted  aggressively  tc   "T"'s  success   in   the  scientific 
market   and  a  legal    suit   against    IBM   in    196S  resulted   in  "T" 
a  c  q  u.  i  r  i  n  g   IBM's  S  e  r  v  i  c  e  B  li  r  e  a  u  C  a  r  p  a  r  a  t  i  o  n. .    A 1  a  n  g  w  i  t  h  o  t  hi  e  r 
factors,    i  n  c  1  li  d  i  n  g   lease  -F  i  n  a  n  c  i  n  q  r  e  q  Li  i  r  e  m  e  n  t  s  ,    c  o  n  c  e  r  n  o  v  e  r   i  t  s 
growth  potential    in  the  scientific  and  engineering  market,  and 
the  desire  to  control   peripherals  on   its  own  ystems  led   "T"  to 
acquire  Commercial   Credit  Corporation  and  begin   to  spread  its 
o  p  e  r  a  t  i  o  n  s  t  o  w  a  r  d  s  o  t  h  e  r  g  o  a  Is  t  h  a  n  t  \\  e  d  e  v  e  1  a  p  m  s  n  t  o  -F   h  i  q  h  - 
speed,    floating   point  computer s , Some  of   these,    for  enample 
today's  Computer   Integrated  ManLif  ac  tur  i  ng   BroLip,    were  the 
OLitgroiAith  of  ■  p  i  oneer  i  ng  work   in   "T"'s  CListomers  in  the   1960's  to 
u.se  scientific  computers  for  engineering  design. 

During  the   1970's   "T""'s  management  also  began  an  internal 
c o m p e t  i  t o r  to  the  d e v e  1  o p m e n t   team  led  b y  S e y m o u. r  C r a y  ,    t h e  S t a r 
100,   which  was  based  on  a  new  ar  ch  i  tec  tLir  al    concept,  vector 
processing,    incompatible  with  the   "T"   6600  and  7600  systems^  In 
1972  Seymour   left  to  start  Cray  Research,    and  went  on  to  develop 
the  first   computers  to  exceed  the  eqLiivalent   of    100  MIPS  and  1000 
MlPSn      Cray  Research   now  has  over    100  CListomers  and   built  its 
bLisiness  by  providing   the  high  performance  solLition   for   many  of 
the  same  customers  who  had  bought  from   "T'=    in  th>r   i960's  and 

10 
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1970 's.  ■  -  .  . 

The  Star    100  project  was   installed  by  only  one  custOiTier  ,    bat  it 

evolved   into  the  CYBER  203 ,   the  CYBER  205 ,    and  the  ETA   10.  There 

are  35  CYBER  205  systems  iiistalled  today  and  ETA  is  close  to 

shipping   its  first  operating  system,. 

MARKET; 

"T"'s  Computer  Systems  Division  operates   in  several  markets. 
T  h  e  y  a  r  e  ° 

-  Scientific^    characterized   traditionally  by  fast  FORTRAN 

computing,:  ; 

~         Engineering       specifically  CAD/CAE,   an   evolution  from 
pioneering  F(3RTRAN  applications   in   engineering  which 
have  led  to  standardized  codes supporting  design 
cal cul at i ons y    data  bases,    and  custom  war kstat i ons = 
Utilities  -  involving  custom  applications  and  process 
computers u 

Commercial    data  processing » 

All    of   these  markets  present  different  requirements   in  terms  of 
processors,   systems  software,    applications  software,  storage, 
networking,    and  user  device  integration.      Even   in  the  high  end  of 
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DIVISIONS    Cofiip Liter  Services  (continued) 

the  scientific  market,    it   is  no  longer  possible  to  market  a  -Fast 
computer  with  only  a  FORTRAN  compiler  unless   it  offers  a  speed 
advantage  over   its  competitors  by  a  factor  of   2-45    users  now 
require  integration  with  UNIX  workstations,  networking, 
interactivity,    integration  with  other  systems    (PC's  and 
Macintosh's  are  a  prerequisite),    and  app 1 i cat i ons =  Productivity 
is  keyii    disruption  of   the  computing  environment  of   users  is 
unacceptable  and  users  no  longer  have  the  systems  resources  to 
take  on  systems  software  development  and  supports      Each  of  "T"'s 
markets   is  addressed  by  specialized  competitors„      IBM  is 
attacking  all    of   them,   and  DEC  and  Prime  are  attacking  some,  and 
the  new  class  of   mi ni -supercomputers  rrom  Alii  ant.   Convex   and  SCS 
offer  superior  scientific  performance  at   competitive  prices  to 
"T"'s  mid-range. 

Appr OK i matel y  25%  of    IBM's  base  of    intermediate  and   large  systems 
use  features  to  accelerate  their  system  performance   in  floating 
point  computing,    indicating  that  the  market   that    "T"  once 
dominated  remains  a  large  opportunity  today. 

"T"'s  PRODUCTS  AND  TEmNOL^^ s 

"T"'s  current  product   lines  includes 

—         CYBER   180  line  of  processorSu 
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D I V 1 8 1  ON  5    Camp  Liter  Services    (continued)  ;    :  ; 

ETA  product   line    (developed  by  ETA  but   to  be  sold  and 
supported  by   "T"   -  to  be  covered   in  a  separate     ,  : 
sect  i  on ) .  • 
-         Several    operating  5ystems=  ' 

~         Application  software.  ;    .  -  ,      '  ;, 

~  I/G  productSn  .      ■  ,  - 

kYBEhL_lSi2.'       ■  • 

The  CYBER   ISO  series  was  -first  shipped   in    x9c34  5    with  subsequent 
enhancement  to  the   180A  series  announced   in    1986.      The  series 
is  built  around  three  basic  processors  which  are  all  -field 
upgradable,    the  SlOA,   S40A  and  90Eu      Each  offers  field 
upgr  adabi  1  i  ty  to  meet  the  growth   needs  o-f  users  ^    an  important 
■feature  which   increases  the  attract  i  eness  oi   outright  .. 
purchase,  ' ;v -.^v.r  J  ■  li 

"T"   has   implemented  even   its  smallest  SXX  processors  in  ECLh  a 
high  speed  technology;    this  gives  high  speed  at  the  e;?pense  of 
product   cost.      A  new  product,    the  Model    930  has  recently  been 
announced.      It   is  an  entry  system  that  provides  much  better  price 
per-formance  than  the  earlier  models^ 


This  unit,    the  size  of   an   office  copier  and  built  -for  the  office 
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environment  can  act  as  a  workstation ,  a  file  server  or  as  a  small 
processor = 

The  930  is  m.anu.t actur ed  and  marketed  by   "T"   under   license  -From  a 
limited  partnership  a-F   which  a  subsidiary  o-f    "T"    is  a  general 
partner =      "T"   was  the  development   contractor   for   the  limited 
partnership = 

"T"   has  recently  announced  a  Model    910  workstation  designed  by 
Silicon   Graphics,      this  is  a  full-feature  system  competing  with 
Sun  Microsystems,   Mentor  Graphics  and  other  companies.      They  feel 
that   the  market  opportunity  still    exists  for   them  as  there  will 
be  a  rapid  sKpansion   in  demand  at  two  levels,    the  *5K  -  $10K 
microcomputer  and  the  $50K  -  $100K  full    feature  system =  Price- 
performance  will    advance  faster   than   in  the  commercial 
environment  resulting   in  a   "CRAY  on  a  desk  within   5  years"  - 
n  o  t  a  b  1  y  t  h  i  s  c  o  m  m  e  n  t  w  a  s  im  a  d  e  b  y  a   "  T  "   e  m  p  1  o  y  e  e  : 
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Major   features  of   the  processors  are  as  tollowsii 


Processor 


Price  (*K:) 
Basic  CPU 


Memory 
Max  MB 


U  p  q  r  a  d  e  a  b  1  e  T  o, 


930-1 1 
930 --31 


60 
126 


1  ,  8 


64 
64 


l-'ossibly  to  -3 


81  OA 
S30A 
S40A 
850 A 
860h 
950E 
995E 


121 
175 
530 
830 
1240 


64 
64 
128 
128 
128 
123 
123 


830A 

S30A  dual  CPU 


350A 
860A 


870 A -860 A  dual 
995E 


+   Indicates  that  these  processors  also  have  vector  capability= 

Although   the  930  is  a  new  system,    and  provides  better 
price/performance  than  the  SlOA,    S30A  or  S40A  systems,    it  does 
not  yet  replace  them,    tor  historical    reasons  =, 

During  the   1960 's,   systems  architects  adopted  dit-ferent  solution 
to  represent  the  numeric  range  of   calculation»      Word   lengths  of 
32,    36,    48,    60  and  64  bits  were  used  on  different   systems;;  IBM 
chose  32/64  for   their  general    purpose  systems?    IBM  chose  32/64  t 
enable  their   systems  to  be  used  for   both  character  handling 
commercial    applicatins  and  word  oriented  scientific  systems. 
Seymour  Cray  chose  60  bit  words  for   his  scientific  systems,  whic 
"T"   has  been   using   in   its  attempts  to  penetrate  character 
oriented  commercial    data  processing „      The  computer   industry  has 
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PI VISION 5    Computer  Services  (continued) 

slowiy  standardized  on  32/64  and    "T" ,    introduced  the  CYBER  180 
series  with  the  ability  to  run   in  60  bit  snode  with   its  older 
systems  to  provide  compatibility  for   its  ok i sting   customers,  or 
in  64/32  bit  mode  with  a  new  operating  system.      The  new  64  bit 
mode  also  enables  CYBER   ISO  users  to  utilize  the   larger  memory 
available  on  their  systems = 

This  radical   change  to   "T"'s  product   line  was  coincident  with  a 

second,    the  rationalization  of   the  two  operating  systems  in  use 

among   "T"'s  users    (NOS  and  NO£>/BE)  .      This  problem  is  also  common 

to   IBM  and  DEC,    and  evolved^    in  T"'s  case,    from  the  competition 

in  the   1960 ''s  between  fast  batch  processing  systems  that 

optimized   the  speed  of   the  hardware  and  timesharing  systems  that 

set  out  to  optimize  the  productivity  of   the  end  user.      "T"'s  new 

operating  system    (NGS/VE)    is  a  completely  new  design  that  has  its 

roots  in  the  highly  secure  MULTICS  system,    and  adds  significant 

new  functions   including  UNIX,      NQ3/VE   is  different   from  either  of 

"T"'s  current  operating  systems,    not  only  in   implementation,  but 

in  user   interfaces  and  for  systems  operation-      Implementation  is 

seen  by  some  users  as  a  migration  equivalent  to  installing 

another  vendor's  equipments      This  appears  to  have  led  some 

c u s t o ! n e r s  to  r e v i.  e w  t r i e  p o s i  t  i  o n  a f  "  T  "  i  r i  t ! ' i e i  r  f  u t li r e  >:: o iv. p u. t  i  n g 
strategy , 
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The  930  is  the  -First  product  from  "T"  that  only  or-fers  these  new 
•features?  a  64  bit  word  with  character  processing  and  the  NGS/VE 
operating  systemu      As  rew  users  of  earlier  systems  have 

migrated  to  NOS/vE,    their  ability  to  use  the  930   is  VE:ry  limited, 
h e n c e  it s  t h r u s t  a s  a  s y s t e m  -F o r  n e w  m a r k e t s »      B e c a u. s e  t hi e  9 3 0 
offers  better  price  performance  than  the  81  OA,    S30A  and  S4OA5 
this  forces   "T"'s  upgrading  customers  to  pay  a  premium  and  is 
unlikely  to   last   long=      It  therefore  seems  likely  that  the  930 
may  herald  the  replacement  of   the  small    and   intermediate  CYBER 
800  models,, 

The  design  of    "T"'s  operating  software  provides  a  full  range 
of   services,    with  a  wide  range  of    industry  standard  application 
p  I" o q r  a m s  =      Like  o t h e r  s y s t e fn s  ma n u f  a c  t  li r  e r  s  ,    h  o w e v e i-  ,    "  T  "  '  s 
systems  have  been  relatively   "closed",    making   it  easier  for  users 
to  integrate   "T"'5  devices  than   those  of    its  competitors.  This 
strategy   is  increasingly  unpopular  with  users  who  want  to 
integrate  UNIX  and  other  minicomputers  and  workstations, 
especially  PCs»      In  addition   to  its  own  networking  scheme,    "T"  is 
also  supporting  the  widely  used  networking  standard  Ethernet, 
which   provides   a  basis  for   connecting   workstations,    PCs  and 
Mac in tosh esu 
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The  range  ot   engineering  and  scientific  applications  software  is 
■fucussed  on  the  industry  sectors   in  which   "T"   has  achieved 
success^      Users  criticize  the  range  of   applications,    and  the 
functionality  and   lack  of   support  for  he  older  operating  systems „ 

"T"   has  a  new  relational   DBMS  developed  by  Batelle  which  is 
purportedly  very  gcod» 

There  is  a  major  communication  software  gap  addressing  the  very 
high  bandwidth  needed  for  wor kstat i on /mai nf r ame  communications  in 
sc i  en t  i  f  i  c /eng i  neer  i  ng  en vi  r onment s . 

"T"   also  has  two  other  procucts  that  offer  high  computing  speed 
for  specialized  markets.      These  are  the  MAP  V  array  processor, 
and   the  CYBERPLUS  loosely  coupled   arithmetic   processor.  Array 
p  r  o  c  e  s  s  o  r  s  a  r  e  u  s  e  d  for  s  i  g  n  a  1    p  ■  -  o  c  e  s  s  i  n  g  ,    e »  q  „  ,    i  n  s  e  i  s  m  i  c 
analysis?    we  have  been  unable  to  locate  any  installations  of 
CYBERPLUS. 


CQMPETITIGNg 

"T"  sales  organization  has  a  history  of  being  an  effective  and 
a  g  g  r  e  s  s  i  v  e  c  o  m  p  e  t  i.  t  o  r  , 
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The  procesBor  technology  ot   the  CYBER   ISO  series  appears  to  be 
comparable  to  that  of   its  major  competitars=      At   the  top  end,  the 
990E   is  comparable  to  the  processor   speed   of    IBM's  top   and  3090 
with  similar  vector  processing  features   for    floating  point  users, 
and  with  exceptional    channel    speeds „      The  990E  is,  however, 
limited   to  a  multiprocessing  configuration   of   two  CPU's,   and  that 
only  when  the  user  has  converted   to  the  new  operating  system 
NGS/VE,   while  the  3090  can   include  a  complex   of   six   CPU^s..  At 
the  lower  end  of   the  range,    the  810A  through  the  S70A  appear 
comparable  to   IBM  and  DEC  small    and   intermediate  systems,  without 
offering  the  high  speed   capability  for   floating  point  users  that 
is  now  being  offered  by  the  $500K  vector  and  multiprocessing 
mi n i -super computer s  from  Alliant,    Convex   and  SCS= 
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The  following  table  shows  a  comparisn  beti^een  the  UYEER  product 
line  and  some  of    its  major  cofiipet  i  t  or  s  s 


Processor 


Price  ($K) 
Basi.c__CPLL 


Speed 


Memory 
Max  MB 


Upqr adeab 1 e  To 


SMALL. 
"T"  930-11 
9 30 --31 


60 
126 


1  .  B 

3  :.  0 


64 
64 


Possibly  to  -ol 


IBM  SI  OA 
830A 


9 
9 
9 
9 


370-20 
370-40 
370-60 
370-90 


121 
175 
44 
71 
1  19 


Ou  S 
1  .  2 


64 
64 
16 
16 
16 
16 


S3  Oh 

S30A  dual  CPl 


DEC 


INTERMEDIATE 
"T"  S40A 
S50A 


580 
R30 


123 
123 


850h 
860h 


IBM 
DEC 


SCS  40 


cr  O  i^" 
•_l  9 ._' 


17  + 


1 


LAjiizE 

"T"  S60A 
950E 
995E 


1240 
2350 
3810 


8.5 
42-H- 

63+ 


128 
128 
123 


870A-360A  dua 
995E 


IBM 


CRAY  XMPl 


"H   I  n  d  :i.  c  a  t  e  s  t  h  a     t  hi  e  s  e  p  i-  o  c  e  s  s  o  r  s  a  1  s  lO  h  a  v  e  v  e  c  t  o  t  c  a  p  a  b  i  1  i  t  y 
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Competition  to   "T"'3  products  will    also  come  -from  the  workstation 
vendors.    Sun  and  Apollo,    both  of   lAihom  are  now  supplying  systems 
with    10  MIPS  performance  in  a  price  range  below  $100K„ 

It   is  hard  to  differentiate   "T"'s  products  from  their  competitors 
in  terms  of   performabce,    pr i ce/per f or mance  or  f unc t i onal i t y h  and 
their   limited  presence  in  many  markets  inhibits  their  growth  rate 
in   applications,  "  -  "i';-  '■'  ' 

In    1986   "T"   took  price  cuts  of   26-37/C  arrows  the  CYBER   ISO  line. 

The  fast  and  accelerating  pace  of   technology  introduction  from 
companies  with  no  history  like  Sun  and  Convex   makes  it  hard  for 
traditional    vendors  to  maintain  their  competitive  position  over 
the  broad  range  of   products::-  that   they  have  introduced   in  the 
past,    and  whose  users  expect  to  see  improved. 

BUSINESS  EVALUATION  AMD  FORECAST s 

At   the  end  of    1986,    "T"   had   1735  systems  installed,   53%  of  which 
are  in  the  UuS,      Of   these,   681   were  CYBER   ISO  and   the  other  61% 
were  older  systems,,      IaIo  estimate  that  they  have  an   average  of 
about    1=5  systems  per  customer   site,    which   is  probably  nearer  to 
2   in   the  large  systems  sites. 
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T  h  e  ri  D  r  ni  a  1    m  iqr  a  t  i  g  n   i  n  t  o  1 1->  e  v  e  n  d  o  r  s  1  a  t  e  s  t  p  r  o  d  u.  c  t   1  i  n  e  is  in 
progress?    it  has  already  peaked   in  the  U„S=    but  not 
i  n  t  er  n  a  t  i  on  a  1 1  y  ■  ;      _  ■  :■ 

The  success  o-f    "T"'s  -future  in  computer  systems  will  be 
determined  bys  ,  ^  : 

—  Their  ability  to  win  nei^  accounts  -from  competition  in 
each  sector  in  which   they  caiT!pats„ 

—  Their  ability  to  increase  the  value  o-F   their  installed 
customers,   upgrading  rental    users  and  winning  the 
replacement  business  from  purchased  sitesn 

—  Their   ability  to  not    lose  their   current  lease 
customers . 

NEUJ  ACCOUNTS; 

"  T  "  '  s  large  C  Y  B  E  R  m  a  i  n  f  r  a  m  e  s  a  p  p  e  a  r  t  o  o  t  -f  e  r  c  o  mi  p  e  t  i  t  i  v  e  p  r  i.  c  e 
p  e  !•-  -f  o  r  m  a  n  c  e  -f  o  r-   s  c  i  e  n  t  i  -F  i  c  a  p  p  1  i  c  a  t  i  o  n  s  ,    w  i  t  ii  o  u  t   a  n   e  d  g  e  t  hi  a  t 
would  enable  them  to  overcome  the  greater  range  o-f   system  options 
that    IBM  offers,.      In   the  commercial    marekt   it   is  hard   to  see  them 
b  e  i  n  g   s  u  c  c  e  s  s  f  u  1   a  g  a  i  n  s  t  e  i  t  h  e  r    I B  M  o  r  C  r  a  y  in  a  c  c  o  li  n  t  s  i  n  t  h  e 
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990  class» 


Tliere  is  a  greater  possibility  that   they  coLild  succeed  in 
University  or  Government   accounts,    where  they  have  traditionally 
shown  -flexibility  and  aggression^      We  think   it   unlikely  that  the>-- 
could  win  iTiore  than   five  new  customer s/ year   in  a  two  year  window,. 

In   intermediate  sc i ent i f i c /engi nser i nq  account,    "T"'s  systems 
meet  competition   from   IBM,    DEC,    and   the  mini    supercomputers,  and 
their  advantages  are  difficult  to   identify.      The  heavy  price  cuts 
of    1986  suggest   that  their  products  lack  sufficient  advantages- 
Although  the  intermediate  systems  market   is  larger,    we  believe 
that   it   is  harder  for  thein  to  win  new  accounts,    and  have 
assumed  five  new  accounts/ year   in  the  U=S=  ,   with  a  further  five 
in    International,    where  their   success  seems  to  be  higher„      We  do 
not  believe  they  will    win  new  accounts  in  commercial  customers= 

In  small    systems,    they  appear   to  have  had  more  success, 
especially   in    International.      The  new  930  is  a  much  more 
c  o  m  p  e  t  i  t  i  V  e  s  y  s  t  e  m. ,    a  n  d  h  a  s  s  a  f  t  w  a  !•-  e  t  h  a  t  e  n  a  □  1  e  s  i  t  t  o  b  e  s  o  1  d 
for  office  applications.      "T"   has  sold  around    165  CYBER  810  class 
systems,    and   we  believe  that   they  may  be  able  to  close  as  many  as 
50  new  accounts  in  each  of   the  next  two  years. 
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ACCCUNT  GRQlAiTHs 

The  pattern  o-f  upgrades  •fron:  survey  data  and  custDmer  interviev«3 
shows  the  Tullawings 


Appr  QK  i  matel  V'  25%  of    "T"'s  lease  or   rental    customer  si-  have  taken  a 
long  term  cptian  o-F   two  to  four  years  =      In  order   to  generate  cash 
it   is  tempting  to  accelerate  the  purchase  of   the  lease  base,  and 
"T"'   has  been  doing  this  for  at   least  the  last  three  years=  There 
is  a  greater  propensity  to  lease  at   the  low  end  of   the  systems 
scale,    and  as  this  is  expected  to  be  the  most  successful  sector 
of    "T'^'s  business,   should  add  to  their   lease  inventoryg    we  have 
assumed  that  50%  of   the  new  930  systems  are  1  eased =      The  dollar 
value  will,    however,    be  small    because  of   the  lower   leverage  of 
small   systems,   and  we  see  the  lease  stream  continuing  to  reduce = 

A  component  of   the  lease  base  is  the  use  of   leased   I/D  on 
purchased   systems,    and   this   is   likely  to  continue. 

Customer   interviews  show  that  a  high  percentage  do  not  expect  to 
stay  with    "T"=      We  expect  to  see  this  take  the  form  of  purchase 
c  Li  5 1  o  m  e  r  s  w  h  o  w  ill   a  d  d  o  t  h  e  r  v  e  n  d  o  r  s  e  q  li  i  p  m  e  n  t  t  o  t  h  e  i  r    "  T  " 
installation,    and   the  non-extension   of    1  eases „      We  have  used  an 
assumption  that  20%  of   their  base  will    take  this  option,   so  that 
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20%  of    lease  cuBtomers  do  not  renew  an  average   five  year  lease 
option  per  yearn    a  loss  of   4X/year=       .  ' 

In  addition,    the  maintenance  of   the  revenue  stream  relies  on 
purchase  customers  renewing  their  systems-      This  can  take  the 
•form  of   a  modest   increase  in  budget   for  a  substantial    increase  in 
performance,   or   the  addition  of   a  smaller   system,    indicating  that 
the  real    computing  has  migrated   to  another   vendor,    and  a  small 
"T"   system  is  being  added  to  retain  some  compat  i  b  i  1  i  t  y »      iAlith  a 
20X  attrition   in  this  buying  cycle,    this  would   lead  to 
replacement  at  around  30%  of   the  price  of   the  replaced  system,  a 
14%  drop   in  annual    purchase  revenue  from  upgrades. 

The  markets  target d  by  CS  are  worth  approximately  -$5  billion  per 
year  according  to  the  unit's  Vice  President  and  were  until 
recently  centralized  processor  markets?    now  the  trend   is  towards 
decentralized,    value-added  markets  with   a  need  for  departmental 
p!'"ocessors  tied   together  by  a  network.      However",    "T"   has  fallen 
behind    IBM  and   DEC  in  this  area  and  does  not  offer  good 
connectivity  with  other  vendors'    PCs  and  mi  n  i  computer  s »  .. 

A  July,    19f:57  survey  revealed  that,    while  end--users  were  very 
happy  with   the  hardware  and  system  software  performance  of  "T" 
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products  and  wers  complimentary  on  their  reliability,   they  -felt 
that  NOS  was  outdated  and  NOS/VE  unprnven=      The  upgrade  is  seen 
as  a  major   conversion   and   is  prompting   users  to  evaluate  other 
vendors  as  al ter nat i ves =      Other  reasons  cited  includes 

—  For  commercial    installations;      the  availability  ot  more 
commercial    software  on   competitive  systems    (IBM  in 
particular)  =   the  desire  -for    IBM  shops  to  become  all  IBM 
and  the  di-fficulty  o-F    justi-fying    "T"    in   the  face  of 
rapid  technological  change= 

—  For  so i ent i f i c /enqi neer i ng  users;      the  fact  that  most 
engineers  coming   into  the  workplace  are  already 
familiar  with  DEC  VAX   is  a  strong   incentive  to  have  DEC 
systems  since  it   is  not  possible  nor  desirable  to 
continuously  spend  money  training  them  on    "T"  systems 
(this  applies  particularly  to  users  that   have  a  large 

i nf 1  UK /outf 1 ow  of   engineers  on  a  project  basis). 

Analysis  fo   "T"   sites  shows  that  their  systems  are,    in  many- 
cases,    being   augmented  by  other   vendors'    systems:,    primarily  IBM 
and  DEC» 
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Application  conversion  to  a  conipetitor   product   is  not  seen  as  a 
major  problem  because  most  CYBER  sites  use  FOFrfRAN  and  third 
part  y  a  p  p  1  i  c  a  t  i  o  n  s  t  h  a  t  r  li  n  o  n  c  o  m  p  e  t  i  t  i  v  e  p  r  o  d  u.  c  t  s  a  n  y  w  a  y ,      ' '  T' ' ' 
has  been   late  releasing  software  as  per   their  own   schedule  and 
compared  to  the  competition„  ,-.  • 

The  user  group   is  very  loyal    and  believes  that    "T"   has  become 
more  responsive,    but   the  quest  in   is   "can   they  move  -fast  enough  to 
catch  up"?     the  greatest  danger   is  where  commercial  appiicatins 
and /or  departmental    systems  are  important =      There  is  less  danger 
where  raw  number -crunch i ng    (numerically   intensive  computing) 
and/or  a.CG[j.rs.c.y  and /or  reliability  are  required,  . 

Computer  Systems   is  facing  declining  sales  and   installed  base  and 
an  eroding  market  share  in   the  UuS,,?    in   Europe  sales  continue  to 
g  r  Q  w  b  u  t  w  i  t  h  o  u  t  g  a  i  n  i  n  g  m  a  r  k  e  t   s  h  a  r  e »      "  T  "   l"!  a  s  a  1  s  o  f  a  c  e  d 
decreasing  margins  recently  due  to  competitive  pressure  on 
pricesu      CS  ha^s  not  been  able  to  keep  pace  with  manufacturing 
productivity   improvements  to  slow  the  margin  erosion  and  is 
b  e  l"i  i  n  d   i  ii  s  y  s  t  e  m  s  s  o  -F  t  w  a  r  e  a  n  d    ( p  a  y~  t  i  c  u  1  a  r  I  y )    a  p  p  1  i  c  a  t  i  o  n  s 
software  sufficient  to  support  more  than  niche  participation  in 
either  the  commercial    or  the  scientific  and  engineering  markets 
As  a  result,    "T"    is  steadily  losing  ground   in  all    of    its  CS 


Last.JJBdated:     OG/ 11/37 

GROUPS  COMPUTER  SYSTEMS  Z<  SERVICES  (continued) 

PI  VISIQNi!    CumpLiter  Services    ( c  ont  i  r-iued  ) 

markets  primarily  to   IBM  and  DEC=. 

The  recent  anncLincement  of   a  jcint   ventLire  by  CRAY  and  DEC  to 
close  the  gap  between  their  systems  puts  further  pressure  on  "T" 
by  attacking   its  primary  market u  \- 

The   lack   o-f   eKpansion  of   U=S=    systems  sales  and   of   the  installed 
base  is  enpected  to  continue  in  the  forsesable  future  and 
represents  the  biggest  problem  facing    "T".      In  the  short-term, 
this  lack  of   U=S=    performance  will    be  partially  off-set  by  sales 
growth   in    International   marekts  but  the  root  cause  -  lack  of 
competitiveness  and  differentiation  -  will    continue.      In  fact, 
some  of   the  same  measures  being  undertaken  by   "T"   to  improve  the 
profitability  of   this  unit    (consolidation  of   marketing  and  sales) 
will   accelerate  the  sales  dov-^nturn   in  the  US  = 

The  u  nit   i  s  i  n  t  h  e  \d  r  o  c  e  s  s  o  f   c  o  n  s  o  1  i  d  a  t  i  n  g  m  a  n  a  g  e  m  e  ii  t ,   s  a  1  e  s  a  n  d 
m  a  r  k  e  t  i  n  g  o  p  e  r  a  t  i  o  n  s  ,   a  s  w  e  1  1    a  s  e  m  p  1  o  y  e  e  1  e  v  e  1  s  a  n  d   i  n  v  e  n  t  o  r  y 
1  e  v  els.    T  h.  e  s  e  a  i--  e  a  1 1   s  h  o  r  t  - 1  e  r-  m  s  o  1  u  t  i  o  n  s  t  o  a  f  u  n  d  a  m  e  n  t  a  1 1  y 
1  a  n  g  - 1  e r  in  p  r  o  b  1  e  m  i    c  o  n  t  i  r  ■!  u  e  d  c  o  en.  p  e  t  i  t  i  v  e  n  e  s  s  i  n  a  t  e  c  h  n  o  1  o  g  y -  a  n  d 
a  \j  p  1  i.  c  a  t  i  o  n  s  -  cJ  r  i  ■■/  e  n   m  a  i--  !■::  e  t.   t  !i  a  t   !••'  e  q  u.  i  r  e  s  c  o  n  s  t  a  n  t   i  n  f  u  s  i  o  n  s  o  f 
RM)  capi  tal  , 
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BRGU!:^.s  CGMPUTEF<  SYSTEHS  Z<  SEF< VICES  (continued) 

D JA^..^..Q.N. «    Com p Li t Br  S e i'"  v i  c: & s    ico n t  inuBd) 

The  UuS.    and    International    sales  and  support  operations  are 
separable  and  have  value  both   fov   their  customer  base  and  tor 
their  sales  and   support  organizations. 

The  -f allowing  -factors  enhance  the  value  of   this  segments 

CS  has  a   full,    compatible  range  of   computers  from 
the  minicomputers  to  the  top   of  mainframes,. 
CS  has  a  large  base  of   quality  accounts   in  the 
technical   market    (which   is  growing  faster  than  the 
commercial    segment  and  which  requires  less  support  than 
that  segment) « 
~         CS  products  benefit  from  good  reliability,  loyal 

customers  and  operations  have  pr'oduced   a  profit   in  the 
last  two  quarters „ 

The  following  factors  reduce  the  value  of   this  segments 

The  riroduct   line  is  being  gradually  squeezed  between 
increasingly  powerful    DEC  systems  eating  away  at  the 
bottom  of   the  Cyber   line  and   down-sized   versions  of 
CRAY  supercomputers  competitive  with  the  upper  end  of 
the  line,   both  of   which  target   the  same  markets  as  the 
Cyber  products  on  a  broader  scale  and  with  mor-e 
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SEflUPs  CCMPUTEP::  SYSTEnS  Z<  SERVICES  (continued) 

DIVISION  s    C  □  n  i  p  u.  t  e  r  S  e  r  v  i  c  e  s    i  c  o  n  t  i  n  li  e  d  ) 

50-F  tware, 

—  There  is  a  lack  ot   -focuB  on  necessary  system  and 
a  p  p  1  i  c  a  t  i  o  n  s  s  □  r  t  w  a  i  -  e ,. 

—  The  push  to  upgrade  users  to  the  new  N05/VE  operating 
system  is  opening  the  door  to  competitive  replacement 
of   the  installed  base= 
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(B.R.QUF=12..  CuMPUTEF;:  SYSTEMS  SERVICES  ( con 1 1  nusd  ) 
DIVISION!!    CIM    (Cnmputer    Integrated  ManLif  ac tur  i  nq  ) 

Thiis  unit   is  not^  integrated   into  Computer   Systems  and  the  sales 
•forces  combined.      This  unit   is  mislabelled   in  that   it  does  not 
address  the  total    CIM  market   but   only  the  CAD/CAE/CAM  market.  It 
primarily  sells  and  supports  CYBER-based   CAD/CAE/CAM  workstations 
and   software  -for  electronics  and  mechanical  engineering 
applications    (with    ICEM)    and   to  the  automotive  industry  (with 
iiCAD)  .      Some  integration  work   is  done  on  a  -f  i  Ked--pr  i  ce/f  i  xed 
schedule  basis.      Systems  are  sold  on   a  turnkey  basis.  "T" 
concentrates  on  automation   integration  and  control    -for  large 
manu-f  actur  i  ng  systems^      This   is  different  from  the  more  typical 
wor  kst  at  i  on  /  mi  n  i    computer  based  CAD/CArl  companies. 

The  unit  started   in    1983  and  has  grown   to  over  $100  million  in 
revenues.      "T",    however,   has  made  substantial    investments  in 
so-ftware  and  the  unit  has  not  been  profitable. 

One  of   the  major   clients  is  Northrup   Electronics  Division  which 
has  spent  ^20  million  with    "T^"    in   the   last   three  years  on  MCAD 
and  ECAD  integration.      There  is  probably  another-   ^20  million  to 
g  o  w  i  t  h  t  h  :i.  s  c  1  i  e  n  t ,. 
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GROUP;  CCMPLJTER  SYSTEi^SS       SERVICES  (rnntinued) 

PI  VIS  IONS    C I ! -1    ( C  o  m  p  li  t  e  r    I  n  t  e  g  r  a  ted  M  a.  n  u  f  a  c  t  ui  r  i  n  g  )    ( c  o  n  t  i  n  u  e  d  ) 

The  market   -for   true  CIM  is  syBtems   integration   in   the  Process  and 
Discrete  Manufacturing  sectors^      The   integration  thrust   is  an 
attempt  by  users  to  make  better   use  of   the  systems  al  rea. dy 
i  n  s  t  a  lied    ( v  i  a  i  n  t  e  r  c  o  n  n  e  c  t  i  o  n  ,   net  w  rj  r  \<  i  n  g  ,    e  t  c  u  )  ,    to  d  e  1  e  g  a  t  e 
the  purchasing  power  and  authority  to  the  operational  units 
(departmental   processing)    rather   than  adding  to  the  central 
f  a  c  i  1  i  t  y  a  n  d  t  o  1  i  n  k  t  h  e  c  e  n  t  e r  s  o  f   m  a  n  a g  e  in e  n  t  ,    p  1  a n  n  i  n  g  a  r  >  d 
design  with  the  shop  floor»    This  thrust  began   three  years  ago  in 
the  US  and  has  started   in   international  markets. 

"T"'s  CIM  unit   is  narrowly  focussed,    which   is  a  plus   in  terms  of 
the  development  of   dedicated:;   specialist  skills  software  and 
market  pQsitiGn= 

''T"'s   ICEM    (Integrated   Computer-aided   Engineering  and 

M  a  n  u.  f  a  c  t  Li  r  i  n  g  )    s  o  1  u  t  i  o  n  p  r  o  v  ides  soft  w  a.  r  e  p  r  o  d  u  c  t  s  a  n  d  s  e  r  v  i  c  e  s 

that   are  used   worldwide  to   improve  design,    engineering  and 

iT!  a  n  Li.  f  a  c  t  li  r  i  n  g  p  r  o  d  u  c  t  i  v  i  t  y  a  n  d  c  o  s  t  s  =      T  hi  e  y  i  n  v  o  1  v     a  v  a  r  i  e  t  y  o  f 

m  a  t  e  r  i  a  Is.,    i  n  c  1  li  d  i  n  g   p  1  a  s  t  i  c  s » 

FoLir   major  areas  of   manuf  act  Ltr  i  ng   served  by   ICEM  products 
includes      information   management,    complex   geometry  creation, 
engineering  analysis  and  systems  integration,, 
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GR.Oy.Pj_         COMPUTE!-^:  SYSTEHS  S<  SERVICES    (continued)  v 
E.lJ!<?LIJi.LQ.N.H_  Clr'i    (Computer    Integrated  iianuf  actur  i  ng )  (continued) 

INFORMATION  MANAGEMENT  ^  ■  •. 

ICEM  Engineering  Data  Library  (EDL)  .      I C E M  E D L  i n tegrates  a 1 1 

CAD/CAM  applications  under  a  single  computerized  design 
management  and  control    system =  ,     ■  - 

I nt  ormat  i  on  Management /Data  Management    (IM/DM),,      Thi  s  ICEI'i 

information  product  enables  non-technical    users  to  enter:,  -Format 
and  retrieve  information,,    manipulate  multiple  data  bases,  produce 
complex   relations  and  reports  and  devise  queries  and  commands, 
ICEM  EDL  is  built  on  this  advanced,    f  our  th--qenerat  i  on  relational 
data  base  manager. 

ICEM  ^  Conf  i  g  ur  at  i, on  Manager  iChj^u      A  companion  product  to  ICEM 

EDL,    ICEM  CM  provides  total   product  control    throughout  the  life 
cycle  of   a  product  or  project, 

COMPLEX  GEOMETRY  CREATION  AND  MACHINING  -  .  : 

ICEM  Solid  Modeler.  Enables  engineers  to  create  solid  models  by 
combining  primitives  such  as  spheres, ^  cones  and  toroids  to  creat 
a  n  y  t  h  r  e  e  -  d  i  m  e  n  s  i  o  n  a  1    o  b  j  e  c  t . 


ICEM  D e s i  g n  / D r  a f  t  i  n g  / N L ! m^r:i_cal  Co rrtj^ ol  (Jl D .      U s i  n g  ti a t a  f  r o m 

the   ICEM  Ekjlid   Modeler,    this  program  supports  construction  of 
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GROUP.!  COMPUTEF^  SYSTEMS  Z<  SERVICES  (continued) 

PI VISIDNa    CIM    (Computer    Integrated  Manufacturing)  (continued) 

two-  and  three-dimensional    geometries.  ^  - 

T  h  e   I C  EI  M  N  u.  i  n  e  r  i  c  a  1    C  o  n  t  r  □  1   m  o  d  u  1  e  a  1 1  o  w  s  g  e  n  e  r  a  t  i  o  n  o  +   c  u  1 1  e  r 
1  o  c  a  t  i  o  n  -File  s  d  i  r  e  c  1 1  y  +  r  o  m  d  e  s  i  g  ri   g  e  o  m  e  t  r  y  ,    t  hi  u  s  b  r  i  d  g  i  n  q  the 
g  a  p  !  J  e  t  w  e  e  n  d  e  s  i  g  n  a  n  d  m  a  n  u  -f  a  c  t  u  ring. 

ENGINEERING  ANALYSIS 

A5AQU5    (by  HibbittM    Karlsson   and   Sorensen ,    Inc=) — A  leading 
analysis  sc-ftware  that  solves  advanced  structural    and  heat 
t  r  a  n  s  f  e  r   p  r  o  b  1  e  iTi s  = 

AN5YS  (by  Swanson  Analysis  Systems,  Inc») — A  leadirig  geiieral- 
purpose  finite  element  analysis  praqram  used  to  sol  ye  compiex 
P  r  o  b  1  e  m  s  in  t  h  e  d  e  s  i  g  n  an  d  a  n  a  1  y  s  i  s  o  -F   p  r  o  d  li.  c  t  s  a  n  d  s  t  r  li  c  t  u  r  e  s . 

MSC/NASTRAN  (by  MacNeal -Schvgendl  er  Corporation) — A  finite  element 
a  n  a  1  y  s  i  s  p  r  o  g  r  a  m  t  i  "!  a  t  d  e  t  e  r  m  i  n  e  s  h  o  v  j  a  s  p  e  c  i  f  i  c  s  L  r  u  c  t  u  r  e  m  a  d  e  o  f 
a  g  i  y  e  n  m  a  i:  e  r  i  a  1    r  e  a  c  t  s  t  o  v  a  r  i  o  u  s  e  n  y  i  r  o  ri  m  e  n  t  a  1    c  hi  a  n  q  e  s . 

PAT  RAN  II-  -  T  h  i  s  i  s  a  s  u  i  t  e  o  f  i  n  t  e  r  a  c  t  i  y  e  g  r  a  p  h  i  c  s  p  r  o  g  r  a  m  s  w  h  i  c  hi 
generate  finite  element  models  for  structural  analysis. 
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BR.OU.P!  COIIF'UTER  SYSTEMS  Z<  SERVICES    (cQntinned)  / 

D I V I S I  DM  a    CIM    (Computer    Integrated  Manuf actur i ng )  (continued) 


SPECIAL  AF-'PL  I  CAT  I  ON  SOFTWARE — In   addition  to  these  design, 
analysis,    machining  and   information  management  capabilities,  ICEli 
includes  special    software  modules  -for   electronic   circuit  design:, 
hydraulics,    kinematics,    flat  pattern   layout,    nesting,  and 
f  ac  i  1  i  t  i  es  desi  gn ,    .      •/  .  ■  = 

SYSTEMS   INTEGRATION  ...    •;       .  ■• 

"T"    ICEN  provides  all    the  elements  -for  an   integrated  CAD/CAN 
system =      It  can   integrate  ok i sting  automated   systems  and  unlike 
components  into  a  homogeneous  system u 

Personal   computers  and  stand-alone  and  networked   workstations  and 
machining  devices  -from  various  vendors  can  be  made  communication 
compatibie»      Process  planning  and   information  management  systems 
can  be  added » 

"T"  ICEN  includes  a  broad  range  of  delivery  vehicles  that  range 
•from  standalone  and  networked  terminals  and  workstations  to  "T" 
CYBER   1E50  Series  SOO  computer  systems. 


.IQ£!l_.Fi.ASTLCS  :,y,.:.  . 

The  newest  addition  to  "T"'s  ICEN  solution  is  a  -fully  integrated 
approach  to  including  21   applications  for   the  plastics  industry. 
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GRJ3UP„L         CQMPUTEF<  SYSTEMS       SERVICES  (cantinued) 

PI  VI  SIGN  a    CIM    (Coiriputer   I  nt  G/grated  Manu-F  ac  t  ur  i  ng  )  (cantinued) 

"T"  has  one  of  the  cuinpnter  industry's  broadest  range  ot 
compatible  delivery  systems  for  automating  manufacturing 
Q  p  e  r  a  t  i  o  1 1  s  -F  r  o  m  d  e  s  i  g  n  c  o  n  c  e  p  t   t  o  -Finis  h  e  d  p  r  o  d  u  c  t . 


I C  E  n  deli  V  e  r  y  s  y  s  t  b  i  n  s  e  n  a  b  1  e  u  s  e  r-  s  t  a  b  e  g  i  n  r  u.  n  n  i  n  g   ICE  M 
applications  from  a  single  terminal    linked  to  an    ICEM  system  and 
increase  their  capabilities  to  standalone  workstations  and 
networked  units  supported  by  an  on-site   "T"   CYBER   180  Series  £500 
system,, 

I  =■  The  CYBER  910-300.  The  first  model  in  a  family  of  large- 
memory,  UNIX-bassd,  integrated  graphics  workstations  featuring 
high-speed   and   real-time  3D  graphics=      F'rices  start   at  :?40fC 

2=        The   ICEii  793   Intelligent  iMorkstation.      Includes  high-level 
e  r  g  o  r"!  o  ni  i  c   f  e  a  'h  u  r  e  s  a  n  d   d  i  s  t  r  i  b  u  t  e  d   p  r  o  c  e  s  s  i  n  g   c  a  p  a  b  i  1  i  t  i  e  s »      T  h  e 
ICEM  793  operates  in  a  standalone  mode^    or   it  can  be  networked 
with  other   "T"     computers  for   data  base  management  and 
e  n  g  i  n  e  e  r  i  n  g  a  n  a  1  y  s  i  s .      .  - 

3u        ICEM  794  Uj o r ••  I-:: s t a :Ll.g!lLJllJ=L§-tej:l "      Accommodates  two  graphics 
stations  that  can  be  networked   to  a  Control   Data  host  computer  =, 

I I  c  a  n  a  1  s  o  s  u  p  p  a  r  t  p  r  i  n  t  e  r  s  a  n  cj  p  ].  n  1 1  e  r  s  „ 

4«  ICErl  PC  4107  EmLLUL^o^  Converts  the  IBM  PC/XT,  PC /AT  and 
other  personal    computers  into  terminals  capable  of   accessing  a 
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PI V I S I DM ;    CIM    (Computer    Integrated  Manuf ac tur i nq )  (continued) 

wide  range  of    ICEM  solution  software = 

S«        lCEi;l/_1.20 .,      A  super  mini  processor  that  supports  up   to  6 
workstations  and  otters  low-cost   entry  to   ICEM  applications  with 
en  tensive  on-site  desi gn /dr af t i ng ^   office  automation,  local 
timesharing  and  batch  processing.        ■.  • 

ICEN  800  System.      Drawn  from   "T"'s  CYBER   180  Series  800 
computers  the   ICErl  SOO  system  provides  on-site  the  resources 
required   to  perform  compleK   CAD/CA!''  functions  in  desi  gn /draf  1 1  ng 
analysis,    numerical    control    and  data  base  managements      It  can 
support  from  4  to  over  40  workstations  with   interactive  and    -  ' 
simultaneous  processing  capabilities.  •  Y  ;■ 

"T"   recently  announced  the   ICEM"'"^'  Electronics  CAD  Suite  that  now 
shares  a  common  user  data  base  with  other    ICEM  applications.  The 
integrated  system  runs  on   the  CYBER  910-300  workstations. 

The  high  performance  CYBER  910-300  introduced   in   late  19S6 
features  transformations  per  second    (TPS)    ratings  more  than  twice 
those  of   mid-range  32-bit   workstations,    and  MIF-'S  -   ^  ^ 

(megai  nstruct  i  ons  per  second)    ratings  are  typically  50%  faster.: 
Compared  with  personal    computers,    high  performance  workstations 
compare  even  more  favorably n      The  910-300  has  3D  real-time 
graphics,   UNIX   operating  system  and   industry  standard  ~' 
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DIVISIONS    CIM    CConipLiter    Integrated  Manu-f  act ur i  ng  )  (continLied) 

(OSI /Ethernet )    netowrking  capab i 1 i t i es »      Prices  start  at 
appro;-;  i  mat  el  y  $40K» 

ELECTRONICS  SUITE 

T  hi  e  s  Li  i  t  e  □  -f   p  r  o  d  li  c  t  s   "  T  "   o  t  -F  e  r  s  i  o r  e  1  e  c  t  r  o  n  i  c  s  d  e  s  i  g  r"!  a n  d 
enqienering  applications  is  made  up  of   many  pieces  -from  three 
•functional   areas j      computer-aided  engineering,   which  includes 
engineering,   analysis  and  other  tooisp    computer-aided  design, 
which  handles  printed  circuit   board   layouts  and  circuit  routings 
and  computer-aided  manufacturing,   which   links  CAE/CAD  with 
numerically  controlled  manu-f  act  ur  i  nq   tools  such  as  phot  op  lot 
drivers  and  automated  drilling  equipment. 

ICEM  Electronics  software  will    be  available  after  September  1, 
1987.      Pricing  for  the  three  major  products  —  ED-SCHEMATICS^*^', 
ED-LAYOUT'^"' ,   and  ED-ROUTER"^'"  —  will    be  $10,000  each. 

MECHANICAL  CAD  SUITE 

The  new   integrated    ICEM  system  o-Ffers  packages  that   allow  steps 
d  a  n  e  t  y  p  i  c  a  1 1  y  b  y  a  m  e  c  h.  a  n  i  c  a  1   e  n  g  i  n  e  e  i  "   t  o  b     c  a  r  r  i  e  d  o  u  t  s  h  a  r  i  n  g 
the  data  base  that   the  electronics  engineer   uses=      ICEM  DDN''"'^ , 
-For  eKample,    is  the  premiere  3-D  design  and  dra-ftinq  package  from 
"T"^   and   it  already  runs  on  the  CYBEF<  910-300  workstationn 

-TO 
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D  I V  I  S  I  QN s    CIM    (Comp Liter    Integrated   Manu-f  ac t ur  i  nq  )  (continued) 

Because  of   this   integration,    "T-'^s    ICEM  can   reduce  engineering 
time,    simplify  design  work,    cut  product  development  cycles  and 
trim  CDsts=      Compared  with  systems  where  information   is  passed  on 
p  a  p  e  r  b  e  t  v\i  e  e  n  t  h  e  m  e  c  h  a  n  i  c  a  1    a  n  d  e  1  e  c  t  r  o  n  i  c  e  n  g  i  n  e  e  r  i  n  g  . 
functionsn    such  a  comprehensive  information  management  system 
will    help   make  the  electronics  manufacturing   industry  more 
competitive.. 

The  growth  of   sales  of   this  unit   has  been  satisfactory  but  not  as 
strong  as   "T"'s  competitors  who,    for  the  most  part,    address  a 
wider  spectrum  of   user  needs  within   the  CIM  market.    The  sales  of 
this  unit  are  30X  software  and  services,    and  70%  hardware  (S0% 
"T"   products  and  20%  special    purpose).      About  80%  of   revenues  are 
from  mechanical   CAD  and  most   of   the  remainder  for  electronic  CADu 

The  following  factors  enhance  the  value  of   this  unit; 

-  There   is  a  market  for  CVBER-based  CAE  products^ 

-  Some  specific  sector   needs  have  been  addressed 
(electronic  and  mechanical    engineering.,  autoinotive 
engineering,    plastics  etc„)u 

-  The  CYBER  base   is  still   strong   in   the  manufacturing 
industry,    offering  opportunity  for   current  and  expanded 

■_'  7 
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product  offerings.        '  ^  ; 

This  is  a  typical   marketing  effort  by   "T"3  fragmented, 
incomplete  and,    until   recently,    organizationally  separate  from 
internal   groups  most  capable  of   addressing   the  central  customer 
need. 

This  business  has  potential   for  dramatic  growth  5    competition  sue!" 
as  Mentor  Graphics  have  grown  to  be  substantial    (*100  million 
p  1  L!  s )    c  o  m  p  a  n  i  e  s  v  e  r  y  r  a  p  i  d  1  y »      T  f  i  e  m  a  r  k  e  t   i  s  f  o  r  e  c  a  s  t   t  o  g  r  o  w  a  t 
40%  per  year. 
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The  bcientitic    Inrormaticn  Systems  division  was  -formed   in  late 
1?S5  with   the  merging  of    "T"'s  UIS  Company  and  CYBERNET  Services 
(U.S=  )    operationsn  ^  "  ,  -        -  ■  . 

U  IS  C  o  m  p  a  n  y    ( -F  o  r  m  e  r  1  y  U  r\  i  t  e  d    I  n  -F  o  r  m  a  t  i  o  n  S  e  r  v  ices)    w  a  s  a  c  q  u  i  r  e  d 
■from  United   Telecommunications,    Inc=    by   "T"    in  January  1934, 
Headquartered   in  Overland  Park    (KS)  ,    the  -former   UIS  unit  provides 
remote  computing  services  throughout   the  U=S.. 

Four   separate  processing   services  are  o-ftered=      A  sampling  of 
available  applications  is  shown   in  Exhibit  1= 

~         The  APEX  Service  provides  interactive  and  remote  batch 

processing.      The  applications  program  library  contains  more 
than  300  programs  addressing  the  need-s  o-f   the  energy, 
t  e  1  e  p  h  o  n  e  ,    a  n  \i  mi  a  n  li  f  a  c  t  u  y  i  n  g   in  d  li  s  t  r  i  e  s  ,    a.  n  d  e  r;  g  i  n  e  e  r  i  n  g  , 
financial,    c ommer  c  i  a 1 ,    an d  g r  ap h  i  c s  ap n 1 i  c at  i  on s  = 

-         SUPRA  is  a  CRAY-based  remote  batch  processing  service  with 
interactive  utility  management   and  manipulation 
capab  i  1  i  t  i  es  =    SUPRA '-s  applications  are  targeted   to  the 
sc i  en t  i  f  i  c  and  en g  i  n eer  i  n g  fields,    i  n c  1  ud  i  n g  p r og r  amis  i  n 
civil    and  structural    analysis,    nuclear  engineering,  and 
large-scale  integration  design » 
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~         The  DEC-10  Service  provides  general -pur pose  remote  coriiputing 
i^ith  emphasis  in  the  business/commercial   areas  =  It 
a  c  c  o  m  m  o  d  a  t  e  s  b  o  t  !~i   i  n  t  e  r  a  c  t  i  v  e  a  i'l  d  b  a  t  c  h  e  n  v  i  r  o  n  ff!  e  n  t  s  - 

~         The  CENTRA  Service  is  designed  to  provide  access  to  IBM 

hardware,   soitware,,   and  networking  capab  i  1  i  t  i  es »      Users  can 
access  CENTRA  to  try  new   IBM  releases,    test  new  products,  or 
add   to   in -house   IBM  processing   capab i 1 i t i es = 

The  part  of   SIS  that  was  formerly  CYBERNET  Services  provides 
c  D  m  p  u  ting  p  o  w  e  r  b  y  li  s  i  n  g  a  v  a  r  i  e  t  y  c>  -f   h  a  r  d  w  a  r  e  s  i  z  Ei  s  ,    r  a  n  g  i  n  q 
•from  desktop  workstations  to   large  mainframes  and  supercomputers. 
The  Rockville    (MD)    Super cent er ,    the  largest  commercially 
available  remote  computing  service,    contains  a  CYBER  205 
S  u  p  e  r  c  o  m  p  u.  t  e  r  w  i  t  h  m  e  m  o  r  y  c  a  p  a  b  i  1  i  t  i  e  s  r  s  p  r  e  s  e  n  t  i  n  g  6  4  m  i  1 1  i  o  n 
b  y  t  e  s  o  f   in  a  i  n  m e  m  o r  y  ,   a  n  d  s  e  v  e  n  o  -f    "  T  "   s   1  a  q  e  s  t  m  a  i  n  -f  r  a i t i  e  s  , 
including  SCO  Series  equipments      Applications  are  targeted  to  the 
electrical   utility,   el ectr i cal /el ec tr on i c  engineering,  mechanical 
engineering,    and   government   markets.      A  profile  of   the  major 
applications  offered   is  presented   in  EKhibit  2,= 
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The  C YBERfMET^E X PRESS  Engineering  Application  Systems,  introduced 
in  March  19S3,  are  turnkey  products  based  on  IBM  PC  or  compatital 
mi cr ocomput er s = 

Application   software  available  -For  CYBERNET*EXPRESS  includes 
Electronics  Designer,   for  schematic  design  and  analysis: 
Structures,    for   finite  element  structural    design  and  analysis^ 
Piping,    for  analysis  and  design  of   piping  systems  and  support;: 
Power  Systems,    for   design  and  analysis  of   commercial  and 
industrial   electrical   distribution   systems  including  analysis  of 
power  protections    and  Project  Manager,   for  management  of 
technical    projectsu      CYBERNETs-EXPRESS  software  pricing  ranges 
from        , 500  to  $8,550. 

Professional    services  provided  by  SIS  include  application       ,  ; 
analysis  and  design,    custom  contract  programming,    and  system 
maintenance^ 

SIS  operates  two  data  centers  that   had  been  part   of  UISs 

Kansas  City=  - 

1  CYBER  175/130. 
1  CYBER  175/174,. 
1   CRAY  1   Model  S/2000. 
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Pi  ttsburqh . 


16  DEC  10s. 


SIS  also  operates  a  Super center   in   Rockville    (MD) »  The 
Supsrcenter  currently  has  a  CYBER  205  supercomputer  and  seven  SOO 
series  CYBER  mainframes,   using  NOS    (Metivork  Operating  System)  and 
NQS/VE    (Virtual   Environment),      International   access   is  also 
available,      A  dedicated  CYBER  800   in  Rockville  is  used  for  ICEM 
app 1 i  cat  i  ons . 

Of   their  $100  million   1986  revenues,    $57  million  were  from  UuS= 
federal   government  and  appr om i mat el y  $15  million   from  electric 
ut  i 1 i  t  i  es  = 

T !  1  e  LI.  n  i  t   i  s  c  u  r  r  e  n  1 1  y  o  p  e  r  a 't  i  n  g  p  r  o  f  i  t  a  b  1  y  a  n  d   i  s  g  r  o  w  i.  n  g  „ 

One  area  of   emphasis  is  supercomputer  services  offered  on  CRAY 
and  CYBER  205  computers.      Competition   in   supercomputer  services 
comes  not  only  from  companies  such  as  BC3 ,    but  also  from 
government  and  NSF  funded  centers  at   universities,  NSF-funded 
the  establishment   of   these  centers  but   has  not   followed  through 
to  support  their  operation,   so  the  centers  are  looking  to  other 
sources  for  revenues. 
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There  is  a  potential  market  in  running  supercomputer  centers. 
General    Atomic   is  doing  this  very  successfully  at  UC3D= 


Market  segments  for   supercomputer  services  includes 

~         Telephone  rate  model  1 i ng /anal ysi s s      this   is  40%  of  "T"'s 

non-government,   non-electric  utility,    business  and  growing 

-  Structural    analysis  -  will    gravitate  to   in-house  mini- 
supercomputers,,  ,  ,^       .  , 

~         Fluid  dynamics    (air,    water).  .  . 

-  Petroleum  reservoir  modelling,   which  may  resume  growth. 
Biotechnology,    an  emerging   market,   particularly  with 
pharmaceutical    companies^  ,    .  v- 

With   the  exception  of   the  federal   government  and   the     'v  ■;;    ;  : 
supercomputer   services  segments:,    the  plain   remote  computing 
services  market  continues  to  erode,    attacked  by  mi n i computer s , 
workstations  and   other   in-house  al t er nat i ves =      This  erosion, 
however  4    is  now  slower s      there  will    always  be  a  base  of  busines 
for  overflow  processing,    "crash"   project  work,    and  services  for 
companies  that  choose  not   to  have  their  own  systems  for  reasons 
of   cost,    growth  rate,   personal    preference,  etc= 
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DIVISIONS    SIS    (Scientific    In -For  mat  ion  Services)  (continued) 

The  federal  government  market  will  grow  slowly  and  will  become 
even  more  price  competitiveu  However,  it  is  largely  separable 
and  could  have  a  dedicated  center,    the  F^oc k vi  1 1  e  Center. 

Other  SIS  businesses  which  are  related   to  specific  industry/ 
application  areas  should  be  transferred  to  the  appropriate  "T" 
unitSn      They  can  be  used   to  support   the  sales  effort  for  systems 
as  back-up  to  in-house  systems,   as  overflow  vehicles  and  for 
special  applications, 

"T"'s  experience  in  supercomputer   services  dates  to   197S  when  it 
became  the  first  commercial   super comput i ng  service  supplier, 
offering  access  to  a  STAR   100=      That   technology  was  subsequently 
upgraded  to  the  CYBER  203  and  then   to  today's  CYBER  205  service. 

Concurrently,   UIS  was  adding  a  CF^AY  supercomputer   to  their  CYBER 
and   IBM-based  offering  to  become  the  first  commercial  CRAY 
service  provider.      Access  to  a  new  CRAY  X -MP 724,    called  the  SUPRA 
Service,   became  available  in  February,    19S7.      An  ETA   10  System  is 
now  in  the  planning  stages  for  a   19SS  service  introduction,. 

While  the  growth  of  micro,  mini  and  super  minicomputers  has 
significantly  eroded   the  traditional    remote  data  processing 
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PIVISIDN;    SIS    (Scientific   Int ormat i on  Services)  (continued) 

market,    the  deiViand  for   high-end  coniputing  services  remains 
strung,,      Industry  revenues  for  commercial  supercomputer 
processing  services    (CYBER  205  and  CRAY)    increased  to  an 
estimated  ^^90  million   in    1986,    up   40°-    from   1985   levels.      By  1991, 
the  market  will    be  between  ^150  million  and  ^^200  million  per 
year  =  '  •    ' '  -"  - 

A  new  service,    introduced   in  S'lay   1987,   Equivalent  System 
Processing    (ESP) ,    enables  customers  to  purchase  a  block  of 
supercomputer  processing  each  month.      That   block  consists  of 
processing  hours  equivalent   to  a  fraction  of   a  CYBER  205  or  CRAY 
X-MP/24  Supercomputer   or  equivalent   to  the  monthly  capacity  of 
any  popular  minicomputer,    mini    supercomputer   or  mainframe  system^ 
For   eKample,   the  monthly  processing  power   of   a'  VAX  S200  may  be 
achieved  using  either  a  CRAY  X--I''P  or  a  CYBER  205  supercomputer 
for   less  than  seven   system  hours,, 

"T"    is  still   rationalizing   its  services  and  has  sought   to  sell 
its  DEC- 10  service  area   in  Pittsburgh^      That   unit  has 
approximately  t-7  million   in  revenues,    is  profitable  and  has  one 
major  government  contract. 
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There  has  been  a  steady  erosion   in  revenues  and  profits  in  past 
years  recently  accelerated  by  the  drive  to  cut  costs  by  closing 
centers »    It   is  difficult  to  recommend  growth  strategies  for  a 
services  group  composed  of  so  many  different  har  dt^ar  e/oper  at  i  ng 
system  en vi  r onment s  s  ^    .  . 

APEX  Cyber   174/5  and  Cyber  730 

SUPRA  CRAY  I 

CENTRA  IBM  3083  , 

"DEC-10"  DEC- 10 

SUPERCENTERS       Cyber   800  series,    Cyber  205 
The  overlap   in  applications  is  enormous m    particularly  in 
Manufacturing,   Const r uct i on /Desi gn ,    Graphics  and  Petroleum 
process i  ng  = 

This  u  n  i  t  c  a  n  b  e  r  a  t  i  o  i  i  a  1  i  z  e  d  a  n  d   i  s  s  b  p  a  r  a  b  1      i  n  t  o  t  h  e 
individual   system  and  market  services  offered=    Parts  are  readily 
,    saleable,   e.g.,    the  DEC-10  services  to  ADP,    the  CENTRA  service  to 
Boeing  Computer  Services  both  of   whom  are  active  in  the  kinds  of 
business  that  these  SIS  units  handle,.    The  SUPRA  CRAY-based 
service  offers  a  window  on  supercomputer  users  that  can  be  either 
targeted  by  an  ETA   10  or  supported  by  a  service  based  on  that 
computer,:    The  unit   is  scheduled   to  break   even   this  year  = 
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The  market   -for   many  of   the  services  ottered   is  dying,    eaten  by 
minicomputers  and  other   in-house  alternatives.      Also   it  may  prove 
unwieldly  and  expensive  to  achieve  the  rationalization  that   is  so 
desirable^ 
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BUSHMESS^ 

ETA  Systems,   a  subsidiary  oi    "T",    designs  and  manu-F actur er s  "the 
next  generation  of   supercomputers"    (currently  the  ETA- 10)  and 
supports  the  CYBER  205  supercomputer    (as  o-f   0l/0i/S7)=      The  sub 
also  provides   "T"   with  CAD  technology,   high  density  circuits  and 
packaging  to  be  incorporated   into   "T"'s  -future  products.  The 
unit  has  550  people  and  has  partnership  agreements  with  other 
high--tech  companies  such  as  Honeywell    (main  vendor  -For  the 
advanced   logic  chips)  =      The  ETA-10  of-fers  scalar  and  vector 
processing u 

This  is  a   "deep  pockets"   market,    dominated  by  RZ^D  inveE>tment  in 
fast  moving  technology  by  a  handful    of   Japanese  and  U.S. 
companies    (with  the  Japanese  emerging  as  leaders) =      IBM  has  also 
a  n  n  o  u  n  c  e  d  a  n  e  w  c  o  m  m  i  t  m  e  n  t  t  o  s  u  p  e  r  c  o  m  p  u  t  e  r  d  e  v  e  1  o  p  m  e  !i  t . 
Although  the  returns  can  be  high,    the  commitment   needs  to  be  on- 
going,  not  one-shot. 

Internal    Factors;;      The  -first   ETA    (in   single  processior 
configuration)    is  in  Beta  test  at  the  Florida  State  University, 
No  Operating  System  is  currently  available.      "T"   needs  to  retain 
the  CYBER  205  base  which  needs  an  upgrade  path.      Also,   ETA  is  a 
visible  commitment  by   "T"   to  continued  RZ^'D  in   the  field  of  large 
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DIVISION;    ETA  Systems  (continued) 

systems  with  bene-fit   at   the  mar  ket  i  nq /company  image  levels,  E'TA 
also  offers   " T "   CAD  and  VLSI   technol ogy  which  are  mandatory  for 
the  core  business„ 

There  is  a  significant  business  for   CYBER  205  and  other  top--end 
CYBEFa  customer  upgrades  as  well    as  a  very  strong  demand  for 
supercomputer   power   in  the  gigaflop   range-      ETAs  can  be  delivered 
in  configurations  ranging  from  single  to  eight  processors  worth 
from  million   to  *22  million   a  system. 

It   is  possible  to  view  ETA  in   the  same  light   as  Bell    Labs  used  to 
operate  i=e»  ,    as  a  funded  R"/D  unit   that  operates  on  a  strict, 
contract-based  plan,    supported  by   industry,    government  and 
private  development  projects^      Currently ,    "T"   directs  the 
development  strategy  in  a  much  narrower  focus  than  might  be 
possible  if   the  unit  were  separated.      In  addition,    "T"  cannot 
support  the  unit   functioning   at   its  manimum  research  growth 
capacity  due  to  budget   r estr i c t i ons u 

ETA  would   have  value  to  companies   looking   to  complement  the  top 
e n d  of   t  !i e i  r  s y s t  e fi i ^3  lines  w i  t  h  s la p e r  c o m p u t  e r   t  e c i"! n o I  ogy  t  h a t  I'l a s 
reached   the  shipment  stage..      The  prospective  buyer  would  probably 
hi  a  V  e  t  o  be  a  U  „  S  „    c  o  m  p  a  n  y  d  u.  e  t  o  t e  n  a  t  la  r  e  o  f   t  h  e  a  d  v  a  n  c  e  d 
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technQlogy, 

There  is  a  strong  demand  -for  this  type  o-f   prDduct    (assuming  it 
can  be  manur ac tur ed  to   "T"   reliability  standards)    and  a  ready 
demand  -from  the  CLirrent    "T"   base»      The  product  could  compete  with 
the  Cray  linsu      It  has  a  beneficial    "cam-fort"   value  for  new  and 
current  CYBER  customers  wrio  see  trickle-down  benefits  -from 
1  e  a  d  i  n  q  -  e  d  g  e   i;  e  c  h  n  o  1  o  q  y  d  e  v  e  1  o  p  m  e  n  t  s  = 

The  system  is  unproven   in  operating  conditions  and  has  no 
operating   system    (not  due  until    19SS) n      In  addition,    when  it 
arrives   it  will    support  NOS/vE  which   is  good  tor  the  CYBER  and 
not  much  else, 

BACKGROUND; 

ETA  is  in  the  late  stages  o-f   developing  a  supercomputer,  the 
ETAiO,   which   is  planned  to  achieve  a  speed  of    10  million  floating 
point  operations  per  second    (MFLOPS-see  Appendix   on  Vector 
Processing) =      The  ETAIO  has  its  roots  in  the  STring  Array 
Processor    (STAR) ,    a  scientific   computer   of  innovative 
architecture  developed  during  the  late   1960's/early   1970 's  by  Jim 
Thornton  at    "T"   before  he  left  to  found  Network  Systems 
Corparatian„ 
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The  STAR  dittered  -troiu  other   systems,    including   those  of  Seymour 
Cray^    in  that   it  was  designed   tor  vector  processing =      The  early 
promise  o-F   STAR  i^as  not  realized,    and  only  a  single  system  was 
installed,    because  users  of   the  scalar    "T"   7600  found  that  by 
restructuring  their  programs  for   the  STAR,    their  performance  on 
the  7600  improved,    and  exceeded   that   of   the  STARu 

The  STAR  development  team  added  scalar  capability  to  the  design, 
and  the  CYBER  203  was  announced   in    19S0,    followed  by  the 
announcement  of   the  CYBER  205  in    1982=      The  CYBER  205  had  a 
claimed  maKimum  speed  of   SOO  MF"LQPS ,    apparently  surpassing  the 
Cray   1,    with  a  peak   of    160  MFLOPS,    and  the  new  Cray  XMP,    with  a 
maximum  rated  speed  of   240  MFLQPS  for  eacii  of    its  two  processors n 

Although  peak  speed   alone  would  seem  to  indicate  ti'iat   the  CYBER 
205  is  faster  than   low  end  Cray  XMP  systems  being  sold  today,  the 
system  has  not   sold   in  double  figures  for   several    yearsu      As  with 
the  STAR   100  it  was  found  that   the  very  high  vector  speed  of  the 
CYBER  205  was  outweighed   in  practice  by   its  poorer  performance  on 
scalar  and  short  vector  problems  relative  to   its  major 
competitor,   the  Cray   1/S  and   XMF'  systems    (see  Appendix  on 
Supercomputer  Performance).      The  CYBER  205  has,    however,  been 
more  successful    than   its  predecessors,    particularly  in 


Las t UjDda t ed  :      C? 3 /  1 1  / 8 7 

(3J:i0.yF:.2  COMF'UTEF^  SYSTEMS  8<  SERVICES  (continued) 

DIVISION!!   ETA  Systems 


metenrology,  aerudynami cs  and  the  UniverBity  markets»  A  total  of 
35  systems  are  now   installed,,  ''"^ 

In   19S4,    "T"   formed  ETA  around  the  CYBER  205  team  with   the  hope 
n  f   c  r  e  a  t  i  n  g  e  n  t  r  e  p  !■■•  e  n  e  u.  r  i  a  1   d  r  i  v  e  a  n  d  r  a  i  s  i  n  g  p  u  b  1  i  c  o  a  p  i  t  a  1   t  o 
support  the  development  of   the  ETAlOu      The  design  goal   for  the 
ETA  team  is  to  build  a  mul t i pr acessi ng  system  with   a  peak 
performance  of    10  liPLOPS ,   a  goal    identical    to  that  stated  for 
1990  by  the  Japanese  national    supercomputer  program^ 

"T"   owns  SoX  of   ETA  today,    with  the  remainder  being  owned  by  the 
employeeSu    '  '  >     ^.  ^  ■    i'  " 

THE  SUFERCQMFTJTER  MARKET  a 

The  traditional    market  for  the  leadiriq  edge  scientific  computers 
now  referred  to  as   "supercomputers"   has  been   in  U.S.    and  overseas 
Government   laboratories,   where  the  systems  have  been   justified  by 
security  and  weapon  simulation  applications  since  the  test  ban 
treaty. 

The  market  has  evolved  slowly=  The  installed  base  of  10  MIPS  "T" 
7600  systems  that  were  introduced  in  1969  probably  never  exceeded 
100  systems,.      At   the  end   of    1980,    after   four   years  of  shipments, 
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DIVISION^    tTA  Systems  (continued) 


Cray  Research  had  only  installed  a  total    of   22  processors.  In 
1986  alone,    however,    Cray  shipped  40  nevg  systems  with  a  total  of 
107  processors,    each  of   which   exceeded   the  performance  of  the 
1930  model    by  50%,  •  " 


The  following   table  shows  annual    i nst al 1  at i nos  by  Cray,    "T" ,  and 
other  vendors  during   the   last  five  years.      It  should  be  noted 
that   the  figures  show  new  systems  only  and  that  multiprocessors 
are  counted  as  a  single  system,. 


1982 


1984 


198- 


1986  TOTAL 


CRAY 

II  -r  " 

GTHER  (Japanese) 


15 
7 


16 
10 


IB 


40 


157 
35 
62+ 


+  Only   /  of   62  systems  are  installed  outside  Japan „ 


Mine  Cray  and   four    "T"   systems  are   internais«      The  Crays 
represent   60  sites   in  the  U„S..    and  51   overseasu      The  CYBER  205s 
represent    IS  U.S.    and   12  international  sites. 
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By  industry:;    worldwide  sales  are  split   as  -follows!; 


CRAY  "T"          ■  ■  OTHER 

Meteorology                    5  6  2 

Defense                          19  0  0 

Electronics          -2  0  0 

Research                        20  5  11 

Oil                    '■  ■             20  3  3 

Aero  Eng.                       15  3  1 

Nuclear "                          2  2  2 

Auto  Enq»                         7  1  1 

Universities                15  11  13 

Service      .40  2 

Other                                 1  0  1 


It  can  be  seen  that  Cray  is  very  strong   in  defense^   r^'BBS.rch^  oil 
and  engineering,    with    "T"   relatiely  strong   in  meteorology,  and 
the  un  i  ver si  1 1  es a  '     ■■       '  -  . 


These  figures  do  not   include   IBM  3090  installations  that  are 
equinped  with  the  3090  Vector  F'eature.      Many  of   these  are  capable 
of   competing  with  Cray  and  ETA  in   those  customer   who  are  prepared 
to  trade  some  edge   in  performance  for   ease  of  integration^ 


The  supercomputer   market  has  been  forecast   to  grow  to  $1 
billion/year  by   1990    (Cray's  revenues  alone  for    1986  were  ^45S 
million,   boosted   in   the  last  three  years  by  substantial  customer 
upgrades  to  the  ■$  1 5  million   XMP48)  . 
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DIVISIONS    ETA  Systems  (continued) 

The  expansion  of   the  market   is  being   justified  by  increasing 
acceptance  of   numerical   simulatin  as  a  cost  effective  adjunct  to 
experimentation    (see  Appendix   on  Numercial    Simulation) „      In  each 
new  industry  to  adopt  the  technology,    the  pattei--n  has  been  that  a 
small    initial    group  of   users  pioneers  application  development  5 
this   is  followed  by  the  development  and  acceptance  of  standard 
applications  that  make  up   the  benefits  of   the  technology 
available  to  a  wider  user  group  who  could  not  support  the  initial 
research  investment. 

It   is  still    true  that  high   speed   and   F'OFoTRAM  are  adequate  to 
justify  a  new  system  to  the  pioneering  groups  who  have  the 
resources  to  accept   limited  support   in  order  to  achieve 
breakthroughs  in  application  product i vi ty =      Even   among  these 
users,    the  pressure  for   user   productivity  makes   it   difficult  to 
justify  a  system  with   limited  support  unless  the  speed  advantage 
over   its  competitors  exceeds  a  factor  of   2-4=      The  expanded 
market   is  not  accessible  without  adequate  applications  and  stable 
system  software  because  of   user  resource  limitations. 

Given  the  development  of  an  adequate  operating  system  and 
application  support,  Cray  Research  have  demonstrated  that 
multiprocessor   systems  priced   at   up   to  $20  million   can   be  cost 


Last  Updated s  03/11/87 

GROUPS  COMPUTER  SYSTEMS       SERVICES  (continusd) 

DIVISION;    ETA  Systems  (continued) 

j ust if! sd . 

ETA  PRODUCTS  AND  TECHNOLOGY s 

The  ETA  10  is  designed  tooperate  at  a  clock  rat  eo-f   7nS.      It  is 
unusual    in   that   it   is   implemented   in  CMOS  technolagy,    in  contrast 
to  the  higher  speed  ECL  used   in  the  systems  of   Cray,    IBM,    and  all 
three  Japanese  companies.      The  clock  rate  o-f   the  processor   is  one 
of   the  most  critical    determinants  of   CPU  per-formancs  (see 
Appendix   on  Clock  Speed  and  Technology) ,    and  ETA  expect  to 
achieve  7nS  by  using  cryogenic  temperatures  and  exploiting  the 
higher  density  of   CMOS  to  compensate  for   its  1  otMer  switching 
speed » 

In  conventional    systems  the  clock  speed  can  be  established  with 
certainty  by  using   known  components,      iMhen   the  components  to  be 
used  are  at  the  leading  edge  of   semiconductor   technology  there 
can  be  substantial   risk   in  the  date  at   which   adequate  quantities 
will    be  available  at   the  right   level    of   performance  for  prototype 
completion,    and   later  for  production.. 

The  ETA  10  is  currently  running  at   a  clock  speed  of    12=5n3H  which 
compares  to  20nS  in  the  CYBER  205 ,      It   is  predicted  by  ETA  that 
the  clock   will    be  reduced   to   lOnS  by  the  Fall    of    19S7,    and   to  the 
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DIVISION 2    ETA  Systems  (continued) 

design  goal   of   7nS  at  the  end  o-f   the  year  =      This  will  represent 
speed   improvement  of   S0%  over  the  system  that  was  shipped  to 
Florida  State  in   late  1986. 

Without  access  to  data  on  the  technology  we  feel    that  theer  are 
still   significant  risks  that  the  design  speed  may  not  be 
achieved,   that  there  may  be  delays  in  achieving   it,    and  that  th 
availability  a-f   production  quantities  of   components  will  be 
delayed^      Failure  to  achieve  design   speed   cnnld   be  drastic  -For 
the  program.      Delay  will   damage  market  penetration  -for  the 
reasons  addressed   in  the  Business  Forecast  section  below= 

CMOS  offers  advantages  in  component  cost.      It   is  not  clear 
whether  these  still    translate   into  system  cost  advantages  after 
i  n  c  1  u.  d  i  n  g  t  h  e  c  o  s  t  o  -f   t  h  e  p  a  c  k  a  g  i.  n  q  » 

A  major  dif+erence  between  the  ETAIO  and  the  205  is  the 
implementation   of   multiprocessing,,      Withup   to  8  processors,  saci 
with  multiple  pipes  to  increase  performance,    a  fully  configured 
system  is  designed  to  be  capable  of   executing    10,000  MFLOPS  (10 
GFLOPS)    on  32  bit  operands. 

The  ETAIO  architecture   is  highly  compatible  with   that   of   the  20 
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so  that  applications  programs  should  be  ported   easily.  The 
introduction  of   multiprocessing  v-iill  ,,    however     add  a  great  deal 
to  the  complexity  of   the  system  so-ftware,,    and   a  phased 
implementation   is   likely,.      l/Je  estimate  that  the   initial  system 
will    provide  the  ability  to   load  and  scheudle  a  single  processor 
and   limited    I/Q,    with  subsequent  releases  adding  support  for 
multiprocessing;,    and   later  adding  scheduling,    operating  and 
diagnostic  supports      We  would  not  expect   the  system  to  be  capable 
of   supporting  full    system  benchmarking   in  a  competitive 
environsnent  before  mid    1988=      Prior   to  that  time  ETA  is  likely  to 
concentrate  on  demonstrating  performance  to  existing  205  users 
and  on  single  jobsu      The   initial    operating  system  to  be  available 
is  likely  to  resemble  that  of   the  205,    with  UNIX  promised  for 
1  at er . 

An  efficient  FORTRAN  envrionment   is   key   in   this  market,    and  with 
the  announcement  of   F'ORTRAN  2  on  the  CYBER  950  series,,    it   is  to 
be  expected  that  ETA  will    offer   a  FORTRAN  for   the  ETA 10  that 
vectorises  automatically,.      The  lack  of   this  capability  was  a 
major  disadvantage  for  the  205  in  competing   with  Cray= 

It  has  been  suggested  that   additional    versions  of   the  ETAIO  may 
be  p !••■■  o d u c. e ci T h e s e  r e  c:l e s o i.  b e d  a s  F'  I P E R  ,    a  'ii i  r' s g  1  e  p i- o e s s o r 
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version  o-f   the  ETAIO  running  at  -full    speed,    and  a  less  eKpensive 
system  that  wculd  not  be  r  e-f  r  i  ger  ated  ,    and  would  run  at  lower 
speed-      ETA  c  1  a  i  m  s  a  s  peed  --  u.  p  -F  a  c  t  o  r  o  t   t  n  o  -f  o  r  r  s  -F  r  1  g  e  r  a  t  i  □  n  ,   s  o 
air  cooled  systems  could  achieve  a  clock  speed   in  the  region  of 
15-20nS- 

CQMPETITIijN^  ■  ■ 

Primary  compet iters  tor  the  ETAIO  will  bes 
Current       CRAY  XMP  with  up   to  4  processors  at  8.5nS 

CRAY  2  with  4  processors  at   4nS;;    the  Cray  2  otters 

larger  memory  and  faster  vector  operatinos  than 
the  XNQP= 
IBM  3090  vector. 

The  current  Japanese  systems  are  unlikely  to  offer  as 
significant  competition  as  the  above. 
Future         Cray  YMP  with  up  to  8  processors  at  around  6nS  due  to 

ship   in  19o3u 

Cray  3  with    16  processors  at   around   2nS  unlikely  to 
s  hi  i  p  bet  o  r  e   1 9 9 0 

IBM  Summit  series.      No  clear  performance  estimates  are 
available^   but  Fujitsu  claims  50  MIF"'S  in  scalar 
with   their   new  Hawk  systemn    i,e=.    2.5  k  3090„ 
This  is  probably  higher   than    IBM  will    achieve,  but 

61 
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DIVISION;:    ETA  Systems    (continued)  '^j*  , :/ 

performance  in   this  class  woLild  make  it  harder  -for 
the  specialized  systeins  to  penetrate   IBM        ■  :/ 
customers. 

We  expect  very  significant   competition   from  the 
Japanese  at  the   1990  target  date  for  the 
supercomputer  program     based  on   their  broad  design 
effort  on  technology  and   ar ch i tec t ur e = 

In  addition,    there  will    be  increasing   impact  on  the 

market   for   "conventional"   supercomputers  from  the 
plethora  of   novel    architectures  entering  the 
market,   some  of   which  will    find  appliction  niches 
that   are  solved  by  general    purpose  systems  today. 

At  the  low  end  of   the  market,   DEC   is   likely  to  join  the  mini- 
super  computer  vendors  who  will   progressively  push   their  ;' , 
per f or mar'ice  to  higher   levels,    while  concentrating   on  the  market 
below  :$^1  million^ 

Even  without  mesurements  on  the  ETAIO  at   its  design  speed,    it  is 
possible  to  get   an   indication  of   how  fast   its  processor  will 
perform  against   the  major  competitors.      The  maximum  speed   is  not 
an  effective   indicator,    because  the  speed  of   these  systems  can 
vary  by  a  factor   of    100;;  1   on   different   calculations,    or  on 
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different  programs  that  solve  the  same  probl  ern    (see  Append  in  an 
Supercomputer  performance) =  . 

Based  on  the  performance  measured  at  Florida  State,    the  following 
c  Q  m  p  e  t  i  t  i  v  e  c  o  in  p  a  r  i  s  o  n  s  c  a  n  b  e  m  a  d  e ,      T !~!  e  y  s  h  o  w   t  h  e  m  a  ;■;  i  m  u.  fp> 
speed,    minimum  speed,   and  relative  overall    MFLQPS  measured  and 
projected  on  the  24  short  programs  devices  by  the  DuE  Livermore 
Laboratory  for  assessing  the  performance  of   supercomputers  on 
their  vvor  k  1  oad «      These  are  known  as  the  Livermore  FORTRAN  Kernels 
(LFK)a      The  relative  overall    speed   is  a  mathematical    averae  that 
is  explained   in  the  Append! k,    and  that  has  proved  to  be  a  valid 
basis  for  comparison  between  other  systems u      The  first  three 
columns  show  MFLOPS,    the  last  shows  the  relative  overall  speed 
compred  to  the  CRAY  XMP    (0u5  indicates  half   the  speed  of  the 
XMP) .      All    figures  relate  to  a  single  processor  system. 


M 1 N 


OVERALL 


RELATIVE  TO  CRAY  XMP 


CRAY  XMP 
CRAY  2 

CRAY  YMP  (est) 


1  ,  8 
1  ...  7 


ISS 
148 
266 


1  .  0 
0 6 
1  .  4 


PRIOR  TO  SRAM  E 


CYBER  203 


0=7 


160 


0.  5 


ETA 10  12=5nS 
10. OnS 
7.  OnS 


0 ,.  8 
1  .  0 
1  4 


270 
340 
480 


6 7 
8.  4 

1  2  .:  0 


0»  6 
0„  8 
1  .  1 


AIR  COOLED   IS. OnS 


0 
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DIVISIONS    ETA  Systems  (continued) 

Note  that  the  single  prucessor   ETAIO   is  PIF'EFR,    the  line  labelled 
"air  coaled"   estimates  the  slowed  versioHu      The   figure  o-f  4=7 
MFLOPS  derived   for   this  system   is  appr ok i matel y  4kC0NVEX   and  less 
than  2kSCS40,   both  of   which  sell   for  :$:500l<  today.     The  ETA  system 
would  offer  advantages  in  memory  and  other  features h    but   it  is 
enpected  that  ConveK   and  other   systems  will    increase   in  speed  by 
a  factor  of   two  within  .12  months  =  ■  •■- 

These  figures  are  all   based  on   the  version  of   the  LFK  run  by 
Florida  Staten    and  scaled  by  the  cycle  time  as  they  suggest.  In 
Livermore's  own  report,    for  enample,    the  CRAY  XMP  has  a  harmonic 
mean  of    15  MFLQF"'S ,    but  as  Florida  maintains  that   their  figures 
are  a  consistent  set  we  have  used   their  numbers » 

These  systems  are  too  complex   to  be  represented  by  a  single 
figure,    but   the  mean   that  we  have  used  has  proved  a  good 
indicator  of   the  relative  performance  to  be  expected  over  a  wide 
range  of   benchmarks,    or   in   instal latins  that  run  mixed  job 
en vi r onmen t s u 

The  ETAIO  shows  very  high   peak   speeds,    like  the  205,,    and  should 
do  well    in   the  same  applications  as  the  205,    i.On  ,    in  meteorology 
and  aer odynami cs „      In  applicatinos  that  run   in   single  precision 
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the  ETA  10  gains  a  further  factor  of  tivo» 

The  fiyLires  do  show  that   there  should   still    be  concern  over  its 
p  e  r  f  o  r  m  a  n  c  e  o  n  s  c  a  1  a  r  c  o  d  e  s  u      F 1  o  r  i  d  a  Stat  e  m  a  k' s  s  t  h  e  p  o  i  n  t  t  h  a  t 
t h e re  will   b e  f  u r t h e r'^  o p t  i  m i  z  a t  i  o in  o  f   t h e  E T A 1 0  r a m p ;[  1  e i-  ;    o n  1 1~  e 
other   hand,    there  are  also   improvements   in   the  CRAY  2,    and  the 
YMP   is  expected  to  replace  the  XMP  during    1983;;    the  YMP  will  be 
to  the  7nS  ETA 10  as  the  5MP  is  to  the   lOnS  ETAIO, 

Given  the  above  performance  indicators,   Cray's  marketing  lead^ 
their  product  coverage  with  over   $100M  in  R?<D  annually  supporting 
the  SMP,   YMP,   CRAY  2  and  CRAY  3,    and   their  range  of  applications 
and   industry  coverage,    it    isdifficult   to  see  how  ETA  could 
compete  head  to  head  with  CRAY  except   in  meteorology  and 
aerodynamics  as   indicted   above=      Aerodynamics   is  often   mixed  with 
struct url   analysis,   which   is  less  favourable  to  the  ETA 
processor u 


Last   Updated;!  08/11/87 

GROUPS  COMPUTER  SYSTE^MS  Z<  SERVICES  (continued) 

DIVISIONS    ETA  Systems  (continued) 

BUSINESS  FORECASTS  '  . 

A  forecast  of  ETAlO's  slaccoss  in  tha  market  is  heavily  dependent 
on  several  factors  that  have  independent  risk.  an  assessment  of 
these  is  as  -Follows!; 

■       ■ '  RISK 

ACHIEVEMENT  OF   IONS  CLOCK   IN   1987  "  LOUJ 

7NS        "        "  HIGH 

198S  MEDIUM 
AVAILABILITY  OF  A  FULLY  COMPETITIVE 

OPERATING  SYSTEM   IN   1987  HIGH 

19SS  MEDIUM  ' 


r-ailure  to  meet   the  design  goals  would  greatly  reduce  the 
marketability  of   the  system =      Delay  shortens  ETA ' s  competitive 

(H  i  n  d  G  i/  J  > 


With   the  assumption  that  ETA  can   meet  their  design  speed,,  and 
produce  a  competitively  taenchmar kab 1 e  operating  system  early  in 
i9G7,    we  have  forecast  -future  sales  as  foil 


ows  =■ 


The  safest  market  comes  from  the  205  base„      It   is   likely  that  th 
ETA  10  can  meet   the  upgrade  needs  of   those  who  are  not  going  to 
competitionu      We  are  assuming   SOX  conversion   success,  which 
translates  to  demand  -For  2S  systems  spread  over  three  years  or 
nine  systems/year,.      While  these  will    generally  be  higher  pricBd 
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systems,    several    2055  were  installed   pending   the  ETAIO,    and  the 
terms  negotiated  may  yield   less  than   -full    price  = 

In  addition  to  upgrades,   the  super coiuputer  customer  base  outside 
Japan  has  been  growing  at  a  rate  averaging    17  systems /year   in  the 
last  three  years?    they  are  usually  smaller  systems  to  first  time 
supercomputer  users=      i^e  have  assumed  that  during   1988-1990,  ETA 
can  achieve  a  market  penetration  equal    to  that  achieved  with  the 
205  against   the  Cray   1   and   XMP  during   its  best   years,    i„e= ,  1932- 
19S4.      In  this  period   "'T"   shipped  23  against  53  systems  from 
Cray,    i=e»  ,   30%  of   the  total   units  shipped,      yJe  have  not  used  a 
higher  rate'  of   penetration  because  many  of   the  205  sales  were 
made  to  existing   "T"   customers,    whereas  the  Cray  sales  were  all 
new.      This  yields  ETA  five  systems/year =      "T"   has  traditionally 
been  aggressive  comipet iters  in  the  Government,   and  miost  new  sales 
will    probably  comie  from  this  area  = 

The  new  technology  likely  to  be  visible  by  1990  makes  this  a 
window  of   2-3  years  for  ETA ,   unless  they  can  continue  Rc-:D  to 
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maintain   in  CMOS  the  same  kind  o-f    improvement  that   both  Cray  ant 
the  Japanese  plan   to  make  with  -faster   technal  ogles  (Gallium 
Arsenide  and  HEMT)  ,  i]  .  ^ 

This  summarizes  tu  a  demand  -Forecast   of    14  systems/year  „ 

Overlaid  on   this  are  the  constraints  from  selling,  benchmarking 
and   installing  early  hardware  and  software:,    even   thought  these 
costs  will   be  borne  by   "T".      It   is  unlikely  that   ETA  could  , 
install   satisfactorily  more  than  one  ysstem/month  during  1988, 
and   tvvo/month   thereafter.      This  gives  a  net   installation  foreca 
as   toll  OWS  !! 
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DEMAND  UPGRADES 

0 

8 

8 

9 

0 

-  NEW 

0 

5 

5 

5 

3 

-  ACPU* 

0 

4 

12 

12 

12 

TOTAL 

0 

13 

13 

14 

3 

CONTRAINED 

0 

12 

14 

14 

3 

ACCEPTED 

0 

9 

13 

14 

3 

REVENUE  ($  millions) 

0 

138 

176 

177 

51 

♦  ADD  ON  CPU  and  PERIPHERALS 

The  acceptance  row  reflects  that  because  acceptance  tests  are  a  characteristic 
of  this  market,  a  delay  of  three  months  will  move  acceptance  to  the  right. 

The  marketing  of  a  single  processor,  lower  cost  Piper  would  address  a  lower  price 

range,  and  the  concept  is  attractive.  However,  a  major  factor  in  assessing  whether 

Piper  could  be  marketed  effectively,  over  and  above  price,  is  the  resource  impact 

that  additional  volumes  of  lower  priced  systems  would  have  on  development  and 

marketing  resources  until  the  operating  system  is  completely  wrung  out.  Because 

it  is  critical  to  be  able  to  demonstrate  performance  in  the  users  environment,  benchmarking 

is  essential  but  also  expensive,  and  the  effort  required  to  benchmark  a  $2M  system 

is  not  necessarily  much  less  than  that  for  a  $IOM  system.  Moreover,  the  advances 

likely  from  Convex  (probably  a  factor  of  two  in  the  next  12  months)  makes  the  mean 

performance  of  Piper  dangerously  close  to  systems  in  the  $500K  range,  although 

it  has  significant  other  advantages. 

The  two  "cut-down"  versions  of  the  ETA- 10  would  have  an  attractive  market  based 
on  their  design  specifications.  The  forecast  for  the  Piper  revenue  stream  is  as  follows: 
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1988    1989    I 99Q  1991 


//  of  installations  16 

44 

46 

37 

//  of  Acceptances                  1 2 

37 

45 

40 

Revenues  -  Sales  ($  millions)  24 

74 

90 

80 

-  Upgrades 

11 

50 

60 

Total  Revenues                ^  24 

8b 

140 

140 

(Millions) 

The  following  assumptions  are  made  for  this  forecast. 

1.  There  is  a  "hot"  scientific/engineering  market  for  products  in  the  PIPER 
range.  The  market  potential  will  grow  from  50  systems  per  year  in 
1988  to  over  120  by  1989  while  ETA's  share  of  this  market  declines 
from  80%  to  30%  in  the  same  period. 

2.  The  manufacturing  cost  of  the  processor  is  $250,000  and  the  sales  price 

is  $1,000,000.  There  is  an  attached  I/O,  software,  etc.  value  of  $1,000,000 
for  each  system. 

3.  The  sales  price  of  each  system  is  therefore  $2M. 

4.  Upgrades  are  made  to  installed  units  including  additional  processors 
and  I/O. 

In  order  to  achieve  the  revenue  levels  indicated  for  both  the  ETA- 10  and  the  PIPER  . 
ETA  must  achieve  its  design  specification  and  an  operational  operating  system  by 
first  quarter  1988.  For  both  systems  UNIX  would  be  the  perferred  environment. 

Total  revenue  forecast  for  ETA  based  on  the  ETA- 10  and  PIPER  is: 

(Revenues  in  $  Million) 

1988    1989    1990  1991 

ETA-IO  138     176      177  51 

PIPER  24      86     [40  140 

TOTAL  162     262     317  191 


INPUT 


By  achieving  these  revenue  levels,  ETA  will  justify  the  development  of  the  follow- 
on  system  ("Z")  whose  revenues  are  projected  to  cover  the  decline  in  revenues  between 
1990  and  1991.  ETA  expects  to  be  able  to  develop  a  system  with  5  times  the  power 
of  the  ETA- 1 0  using  CMOS  enhancements. 

Overall,  the  ETA-IO  does  not  provide  a  breakthrough  over  the  technology  of  its  competitors. 
It  will  be  a  fast  system  when  it  performs  to  specification,  and  a  swing  factor  in  sales 
could  be  the  desire  to  see  survive  a  second  U.S.  supercomputer  design  team,  and 
a  demonstrable  implementation  of  VHSIC  technology.  This  sentiment  is  likely  to 
improve  prospects  for  Government  orders,  but  ore  less  important  than  other  factor 
in  determining  commercial  response. 
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GRQuP ;i  GOMPUTEF^  SYSTEMS       SERVICERS    (Thomas  C»    Roberts,  Exec 

VP  President) 

UNIT   5  Engineering  Services         W.    Fitzgerald,  President 


1987  1986 
P;e  venue       OP  Revenue  OP 


"T"  Service  (US)             150  + 

"T"  Service  (Int'l)         75  +  70  + 

TPM    (US)  115  ++  100  -H-i" 

TPM    (Int'l)  20  -  10 

TOTAL  .'■                 360  45  330  42 

MARKET ;       Engineering  Services  provide  maintenance  and 
engineering  service  -for   "T"  products    (Cyber,   ETA  and  "T" 
peripherals)   and  third  party  hardware   (DfZC,    II5M,   micros  and 
OEMs).     The  highest  growth   IN  1986  came  from  the  TPM  services 
( 1 5"/» )   wh i  I  e  " T "  p r od uc t  ser v i  c es  sh r an k  s  1  i  g h 1 1  y .      In  t h e  U »  S „ 
the  group  employs  about  3000  people  and  about  5000  worldwide.  In 
July,    1987,   470  people  were  cut,   none  of   them  in  the  1800  field 
engineer  force.     There  are  about   100  TPM  sales  people,. 

Engineering  Services  Division  is  made  up  of   the  following 
departments s 

-  Personnel . 

-  Administration    (financial   planning  and  controls,  accounting, 
MIS). 

-  Marketing  and  sales. 
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Logistics    (including  r  epai  r /r  e?-f  ur  b  i  shment  services). 

-  International  operations. 

-  Support  operations   (maintenance  and  service  planning, 
central   hardware  and  software  support,   system  product 
planning  and  management,   contracts,   pricidng,  operations 
support ) . 

-  Regional   operations  managers. 

Hardware  maintenance  is  delivered  to   "T"   customers  via  one  of 
three  methods:      contractual   maintenance  services,  noncontractual 
(per  call)    services,   or  special   maintenance  services  policies 
(e.g.,   special   equipment,    "as-is"   equipment,   OEM,    etc.).  The 
majority  o-f   hardware  service  is  performed  under  contract,  which 
provides  service  customers  with  on--call   response  for  remedial 
maintenance  and  scheduled  preventive  maintenance  activities  to  be 
performed  during  specified  nine  consecutive  hour  principal 
periods  of   coverage.      Customers  can  expect  two-hour  response 
times    (excluding  travel    time).      Customers  can  also  contract  for 
extended  hours  of   coverage,   provided  they  are  within  a  50-mile 
radius  of   Full   Service  Center. 

Software  support   is  unbundled  from  hardware  maintenance  and  is 
offered   in  four  levels: 
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-  Class   I  ■•-  standard  service  agreement.,    including  updates, 
enhancements,,   and  access  to  the  central   support  center- 

-  Class  II  -  similar  to  Class   I,,   but  with  reduced  obligation 
to   "T"  ,   especially  with  regard  to  successor  products., 

■-         Class  III   -  limited  coverage  that  does  not  include 

enhancements.  . 
~         Class  IV       no  support- 

II J II  pr-Qvides  access  to  a  software  problems  data  base  called 
"SCLVER,"  which  even  downloads  fixes  if   a  similar  problem  can  be 
found.     SOLVER  is  available  to  contract  customers  through  a  toll- 
free  a  0  0  n  u  m  b  e  r  »      "  1' "  s  u  p  p  1  e  m  e  n  t  s  t  h  i  s  o  f  f  e  r  i  n  g  w  i  t  h  d  i  r  e  c  t 
telephone  support,   available  7  da^ys  a  week,    12  hours  per  day. 

"T"  provides  a  wide  range  of  professional   services  to  software 
users,   including  scheduled  troubleshooting  activities,  capacity 
p  1  a n n  i  n  g  /  p  e r  f  o r  m a n c  e  a n a  1  y s  i  s  ,   s y s t  em  op  t  i  a\  i  z  a t  i  o n  ,   a n d  s y s t  e in 
software  in  s  tall  a  t  i  o  n  ,   c:  o  n  s  u  1 1  i  n  g  ,   a  n  d  s  u  p  port. 

Spare  parts  are  available  from  the  company's  world  distribution 
center  in  St-   Paul,   MM,   as  well   as  from  warehouses  located 
throughout  the  world. 

7:1. 
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To  notify  the  engineering  services  division  a-f  service  needs, 
customers  call   a  tall-'free  number  that  connects  them  with  their 
regional    incident  management  system    (IMS)   center.     Eight  IMS 
centers  are  located  throughout  the  United  States. 

Customers  aroi^  first  asked  to  describe  the  problem  and  give 
symptoms  in  an  attempt  to  resolve  the  problem  over  the  telephone- 
If  the  problem  is  not  resolved  at  this  level,   the  problem  is 
recorded  into  the  customer's  equipment  history  file  and  a 
customer  engineer  is  assigned  to  take  care  of  the  problem. 

To  meet  the  diverse  needs  of   its  customers,   engineering  services 
is  divided  into  these  eight  subdivisions!:     COMMA,  OEM/third-party 
maintenance,   back-up  services,    "T"   computer  systems,  syntonic 
technology   ,   data  systems,   computer  fa\cility  services   (CPS)  and 
central  support. 

COMMA  provides  service  and  support   for  purchased  and  third-party 
leased   IBM  equipment.     This  service  includes  maintenance  on 
selected   IE:fM  computers  and  peripherals,   installation  and 
relocation  services,   maintenance  management  for  large  multi vendor 
i  n  s  t  alia  t  i  n  s  a  n  d  t:  □  n  s  u  1 1  i  n  g  s  e  r'  v  i  c  e  s  o  n  e  n  g  i  n  e  e  r  i  n  g  c  h  a  r  i  g  e  s  , 
system  improvement  and  hardware  upgrades. 

f  din 
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ntenance  support  -for  a  complete  line  o-T  DEC  systems  and  a 
broad  line  of  Control   Data  GEN  peripheral   equipment   is  provided 
by  the  GEM/thi rd-party  maintenance  subdivision.     More  than  200 
products  that  connejct  to  DEC  systems,   including  Emulex, 
Spectral ogi c ,   National   Semiconductor  and  Britton  Lee,  are 
servi  ced  by  th i  s  subd i  vi  si  on « 

Back-up  services  allow  for  worldwide  service  -for  the  IBM  f-'C  and 
XT  and  various  peripheral   products..     Services  consist  o-f  on-site 
exchange,   courier  exchange,   ship-in  exchange  and  ship-in  repair. 

"T"  computer  systems  subdivision  provides  support  on  CYBER 
computer  systems.     Customer  engineers  are  trained  specifically 
•for  installation  and  maintenance  o-f   these  advanced  mainframes. 

Small   systems  maintenance  is  the  specialty  of  the  data  systems 
subdivision.      "T"   terminals,   mini-  and  mi cro-comuters  and 
equipment  manufactured  by  Da\ta  General,   Tektronix,   CalComp  and 
Zenith  are  supported.     Customer  engineers  are  assisted  in 
diagnosing  the  problems  by  the  central   support  subdivision  via 
remote  control  interface. 
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Computer  facility  services  assist  customers  in  building  a  data 
processing  -facility,   consulting,   design,   planning  and 
construction  management. 

The  syntonic  technology  subdivision  is  a  U.S.    mobile  radio 
communications  and  electronics  maintenance  service  and  functions 
as  a  manufacturer's  representative:?  in  selling,    installing  and 
maintaining  2~way  mobile  radio  systems. 

Central   support  provides  technical   and  back-up  support  to 
customer  engineers  in  the  fieldu     This  technical   bank  is 
available  to  the  customer  engineers  for  difficult  problems  and  is 
accessible  through  either  remote  assistance  or  emergency  on-site 
support . 

"T"'s  activity  in  TPM  began  in   1973  when  they  purchased  COMMA,  an 
IBM  systems  shop  set-up   in   1969,      In    1985,  third-party 
maintenance  became  the  responsibility  of   a  new  marketing  group 
under  the  Field  Service  Division.     The  actual   breakdwon  of  TPM 
responsibilities  are  by  microcomputers,   OEM    (specifically  DEC) 
products)     and  COMMA „ 
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1985  proved  to  be?  a  year  of  acquisition,   more  as  a  method  of 
s  t  r  e  n  g  t  h  e  n  i  n  g  t  h  e  i  r  □  E II  service  cap  a  b  i  I  i  t  i  e  s  than  a  s  a  n  a  b  s  a  1  u  t  e 
means  o-f  overall   growth.      In   1985,    "T"   purchased  -four  TF-'M  -firms 
that  specialized   in  DEC  service.     There  were  no  such  acquisitions 
in   1986.  ,       .  ^  : 

"T"   is  now  concentrating  on  providing  new,   perhaps  even 
revolutionary,   service  offerings.     Probably  the  most  unique 
offering  introduced  within  the  past  year  is  "T"'s  third--party 
applications  software  support  program,   targete?d  to  uso-jrs  of  both 
IBM  and  DEC  systems.      While  ma\ny  TPM  companies  would  prefer  to 
take  a  wait  and  see"  attitude  toward  software  support,    "T"  has 
pioneered  software  supprot  that   includes  training,    consulting,  a 
nd  telephone  support  as  well   as  actual   fixes.     While  IBM  user 
response  has  been  tentative,   DEC  users  have  reacted  positively  to 
this  new  service  offering. 

"T"  hc\s  followed  up  this  service  offering  with  a  special 
installation  service  where  "T"  agreees  to  install   and  support  all 
hardware,   systems  software,   and  applications  software  for  30 
days.     This  offering  is  targetesd  at  large  national   accounts  with 
remote  locations  and  is  more  competitive  with  a  similar  service 
offered  by  DEC.  . 
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"T"   is  also  exploring  the  concept  of  maintenance  management  at 
selected  beta  sites-      At  those  locations,    "T"   agrees  to  service 
all   hardwre  and  so-Ftware,   regardless  o-f   manu-f acturer  or  vendor. 
In  doing  so,    "T"   is  subcontracting  some  work  out;   however,    "T"  is 
acting  as  the  single  point  o-f  dispatching  and  billing,  thus 
providing  the  users  with  the  perception  o-f   the  sole-service 
provider. 

"T"  provides  hardware  maintenance  and  so-ftware  support  to  TPM 
customers  nationwide  through  300  service  locations,   50  of  which 
are  dedicated  to  TPM.      It  also  offers  two  separte  depot  repair 
locations  and  one  centralized  spare  parts  facility  that 
distributes  spares  through   17  district  distribution  centers. 

Brands  serviced:     Britton  Lee,   Centronics,   Cipher,   Data  General 
Data  Products,   Davox ,   DEC,   Emulex,    IBM,    Kennedy,   Ketronics,   MDB , 
National   Semi-conductor,   Printronix,   Scientific  Microsystems, 
Spectra  Logic,   Tallgrass  Technologies,   and  Zenith. 

Since  "T"'s  TPM  markets  are  concentrated   in  the  IBM  (through 
COMMA)    and  DEC  systems    (through   its  OEM  group)    users,    it   is  not 
surprising  to  find  that  987.  of   service  is  provided  on-site.  Even 
its  microcomputer  support  offerings  are  geared  toward  on-site 
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maintenance,   a  -fact  emphasi  2:  ed  by  the  extremely  small  number 
(two)   of  depot  locations.      "T"  also  emphasizes  contract  service.^ 
with  90-957.  o-f   their  TPM  business  derived  -From  service  contracts 
and  only  5-107.  from  t  i  me-and-mater  i  al  service. 

While  "T"  reorganized  its  service  groups  along   17  par  ts/se?r  vi  ce 
distribution  districts,  dispatching  is  still   performed  out  of 
eight  regional   service  locations,   utilizing  a  computerized  system 
that  also  tracks  spare  parts  inventories  and  locations.      "T"  will 
track   "T"~owned  spares  stored  at  user  locations;    it  does  not 
coordinate  spare  parts  purchases  through   its  users. 

While  attempting  to  remain  competitive  with  other  TPM  service 
companies  on  a  price  basis,   the  true   focus  o-f  competitiver 
e-f-forts  is  on  the  manufacturers,   specifically   IBM  and  DEC.  In 
setting  service  prices,    "T"   typically  charges   127.  lowr  than  DEC 
and   107.  less  than  IBM. 

An  area  where  "T"  has  tc\ken  a  cretive  approach  to  providing 
contract  coverage  at  a  reduced  price  is  "T"'s  "backup"  program 
for  microcomputer  product  support.     Under  this  program,   users  pay 
a  drastically  reduced    (typically  257,  of  a  normal   contract  price) 
start-up  fee  and  then  pay  a  fixed-price  per  incident  charge  with 
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a  ceiling  of   120'/.  of  the  normal   contract  price-      In  this  manner, 
"T"   provides  the  security  of   a  contract,   along  with  whatever 
prioritization  advantage  is  available  to  contract  customers,  at 
an  extremely  competitive  price.      The  user   then  gambles  that 
whatever  problems  do  occur  are  less  costly  to  repair    (at  the 
•fixed-price  level)    than  the  total   of   a  normal  contract. 

The  market  -for  maintenance  services  is  currently  undergoing  a 
severe  price  reduction  based  on  improved  product  reliability» 
Competition  -for  service  revenues  has  never  been  stronger, 
particularly  from  the  third  party  vendors. 

" T "  h as  an  ex  cell  en  t  ser  v ice  man ag emen  t  t  earn  b u t  i  n  su  f  f  i  c  i  en  t 
attention  is  paid  to  treating  service  as  a  market,   as  opposed  to 
simply  providing  support  services  for   "T"  products.      In  the  TPM 
market,   some  mistakes  have  been  made,   e.g.   selling  service  for 
s  i  n  g  1  e s  i  t  e  F'  C  s  w  f'l  i  c  h  is  not  a  p  r  o  f'  i  t  a  b  1  e  b  u  s  :i.  n  e  s  s  a  n  d  w  h  i  c  h  will 
ultimately  be  reclaimed  by  the  product  manufacturer  (particularly 
IBM)  . 

It  is  estimated  that  the  pattern  of  shrinking   "T"--r elated 
services   (due  to  the  lack  of  growth  of  the  "T"  base  itself  and 
pricing  pressure  from  the  market  in  general)   and  steadily  growing 
TPM  services  will   continue  through   1991,   producing  a  consolidated 
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average  annual    growth  rate  o-f   S/=    (as  shown   in  Exliibit    1).  With 
added   emphasis  on   the  TPM  systems  and  peripheral    markets  that  "T" 
has  a  substantial    presence  in,    the  TPM  growth  could  accelerate- 
This  would  require  a  significant  change  in  the  outlook  and 
s  t  r  a  t  e  g  y  o  f   1 1  i  e  g  r  o  u  p  = 

Exhibit  1 


Engineering  bervices  Revenue  Model 
(.  $■  Mi  1 1  i  ons ) 
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DIVISION!!    E  i-i  q  i  n  e  e  r  i  n  q  S  e  r  v  i  c  e  s 

businssB  which   is  a   long-term  loser 
q  i;5  n  e  i"~  a  t  o  r  /  ■= 

Both  of  these  businesses  are  valuable  -for  their  revenue  and 
profit  generation  capability.    Both  services  businesses  are 
attractive  to  outside  buyers,   particularly  the  TF'M  services  which 
can  command  '$1,^50  per  dollar  of   revenue.      However,   the  captive 
"T"  services  would  be  di-f-ficult  to  separate  from  the  Computer 
Systems  unit. 

The  installed  Cyber  systems  represent  a  stable  and  reliable  base 
of  products   (ideal   for  the  engineering  service  business)   and  the 
"T"  peripheral   market  is  a  high-potential   business  that  has  been 
largely  left  to  OEMs  to  date.      In  addition,   the  ETA  product  line 
represents  a  major  revenue  and  profit  growth  channel,   if  and  when 
it  occurs.     Separately,   the  TPM  business  is  a  very  attractive 
business  where  the  national   coverage  and  critical   mass  already 
attained  by  En  gin  eer  i  n  g  Ser  v  i  c  es  play  a  c  r  uc  i  a  1   r  o  1  e Th  is  is  an 
advantage  enjoyed  by  very  few  TF-'M  service  organizations.  Another 
positive  is  the  obvious  determination  of  management  to  cut  costs 
through  the  elimination  of   wasteful   overhead  while  retaining  the 
engineering  force  intact. 


t  h  £^  e  c:  e  p 't  i  o  n  o  f  t  h  b  T  F'  M  F'  L- 
as  a  rnar ket  and  as  a  marqin 
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GROUPS  COMPUTER  SYSTEMS       SERVICES  (continued) 

DIVISION::   Engineering  Services 

The  service  ma^rket  has  become  V6?ry  competitive  and  is  currently 
undergoing  heavy  price  pressures.    This  applies  equally  to  the 
captive  "T"  service  as  well   as  the  TPM  service  activities.  In 
addition,   the  "T"  product  base  is  not  growing  which,   allied  to 
the  e*rosion  o-f  prices,   accounts  for  the  shrinkage  in  the  revenues 
volume  and  the  need  to  downsize  the  sta-f-f. 
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GRDUP;         COMF-UTER  SYSTEMS  l?<  SERVICES    (Thomas  C.    Roberts,  Exec- 
VP  St  President) 

PI VISIONS  Prat essi anal  Services  (PS)  Gary  Guardia,  Vice  President 
BUSINESS!!    :  :  ^ 

Professional   Services  provides  consulting  support  to  the 

Camp  an  y ' s  computer  b  us  i  n  esses .      1 1  s  c  ap  ab  i 1 i  t  i  es  i  n  c 1 ud  e  software 

i  n  st  all  at  i  on  an  d  ma  i  n  t  en  an  c  e ,   sy  s  t  ems  integration     systems  , 

analysis  and  c u s t o m e r"  a p p  1  i  c a t  i  o n  d e v e  1  o p m e n t .     Pr o-f  essi  onal 

B  e  r  V  i  c  e  s  a  1  s  o  p  r-  o  v  i  d  e  s  h  lk  m  a  r  i  r  e  s  o  u  r  c  e  s  c  o  n  s  u  1 1  i  n  ci  a  n  d  s  e  r  v  i   e  s . 

These  services  are  chief  ly  provided   in  connection  with  "T'''s 
computer  systems.  .     . . 

PS  provides  pre-sales  support  often  a  "packaged"   price  approach 
•for  activities  such  as  needs  analysis-     This  was  performed  by  the 
Computer  System  group  and  has  been   "recaptured"   by  PS.     This  and 
work  performed  for  other  units  such  as  SIS  is  charged  on  a 
transfer  price  basis. 

The  unit  is  entering  the  integration  market..      It  recently 
obtained  a  $13„7  million  integration  contract  at  Wright  Patterson 
Air  Force  Base-      This  is  a  logistics  system  which  interconnects 
disparate  equipment,   largely  UNIX  based,,     There  is  little  if  any 
"T"  equipment. 
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GROUP g  COMPUTER  SYSTEMS       SEF^ VICES  (continued 

D I V I S I  ON ;   Pro'f  esssi  onal   Services  (PS) 

PS  has  an  overall   sta-ff   o-f  2000  analysts,   programmers,  and 
engineers,   with  800  in  the  U.S. 

PS  also  sells  some  software  products  that  run  on  "T"  systems.  An 
e5-(ample  is  the  applications  software  from  TRES  Systems  of  Dal  lass 

-  TRES  Systems  was  founded  in   1969  and  acquired  by  "T"  several 
years  ago  for  about  'J^i2  million. 

Half  of   its  business  is  consulting  and  half   is  software 
products . 

-  E IS/2000  is  an  on-line,   human  resources  package. 

-  Customer   Information  System   (CIS)    is  a  set  of  software  for 
utilities.      "T"   is  currently  negotiating  sale  of  the  ; 
marketing  rights  to  this  product- 
Particular  areas  of   expertise  of   PS  staff   reflect  the 
relationship  with   "T"'s  standard  market:     model  1 i ng/si mul at i on , 
linear  programming,   pattern  analysis,   graphics,  data 
communications,   information  engineering,    image  processing,  CIM, 
structural   engineering,   operating  system  maintenance,  performance 
analysis,   artificial    intelligence  and  robotics. 

Most  of  the  business  cannots  of  contract  programming  in  FORTRAN 
on  applications  in  the  above  lost. 


Last  Up da tgdg  08/10/87 

GROUP g         COMPUTER  SYSTEMS       SERVICES  (continued) 
D I V I S I  UN  g   Pro-f  essi  anal   Services  (PS) 

This  division  used  to  include  industrial    training  using  PLATD- 
based  systems.     This  busine?ss  has  been  moved  to  the  Training  and 
Education  Group. 

The  division  is  alternating  more  into  higher  value-added  systems 
integration  but  this  is  difficult  given  the  isolation  of  "T"'s 
systems  and  the  lack  of  expertise  in  other  vendors'  systems. 

The   "body-shop"   business  is  entering  a  commodity  phase  and  much 
Df  PS'   business  would  fall   into  this  category.     PS  is  somewhat 
protected  as  it  is  a  unique  source  of    "T"-trai ned  people  and  also 
of   scientific  and  technical   programming  expertise. 

Prime  opportunities  with  this  group  are  to  concentrate  on  support 
of   target  industry  applications  areas,   such  as  electric  utility 
and  electronic  design   integration.      Emphasis  should  be  placed  on 
adding  integration  capabilities  with  other  vendors'   system.  This 
is  a  key  group  for  conversion  from  NOS  to  NOS/VE  and  from  the 
CYBER  to  succeeding  platforms.      There  will   also  be  PS 
opportunities  related  to  supercomputers,    including  for  CRAY 
systems. 
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GROUP:         CONPUTEF;;  systems       SERVICES  (continued) 
DIVISIONS   Prof e^ssional   Sorvicea    (PS)  . 

This  division  is  strategically  important  to   "T"'s  Computer 
Systems  Division. 

RESULTS s  1987  19G6 

Reven  ue       OP  Re.ven_ue.  QP_ 

i  :  ■        119         12  ,  116  11 

MARKET ;       The  market  for  this  unit   is  that  of  systems  analysis 
and  design,   software  development,   consulting,   software  ^ 
installation  and  systems  integration  in  support  of   "T"  and  other 
manufacturer  systems.    This  includes  the  energy  management  systems 
(but  excludes  the  CIM  activities  which  are  nevertheless  systems 
i  n t eg r a t i  on ~r e 1  at ed ) .    It  con s i  st s  p r  i  mar  i 1 y  of   c on t r act  ser v i  c es 
(body-shop)   of  FORTRAN  programming.    The  unit  also  does  .  ,  , 
packaged  p re-sale  support  such  as  needs  anaxlysis.    Fl'ecent  activity 
includes  systems  integration  for  nan~"T"  products   (UNIX  based  DOD 
1  og  i  s  t  i  c  s  sy  st  em )  .    Th  er  e?  ar  e  ap  p  r  ok  i  mat  e  1  y  800  p  eop  1  e  i  n  t  h  e  US 
in  this  unit. 

■r.  ' 

External   Factors!!       There  is  enormous  p o i: e n t i.  a  1   a n d  g r o w t l"i  i  n  t l"i e 
systems  i  nteegr  at  i  on  marko^t  at  present.   A  similar  group  in   IBM  is 
the  fastest  growing  business   IE!M  has.    The  body  shop  market, 
however,    is  entering  the  commodity  market  phase  where  pressure  on 
prices  will   drive  down  margins.    "T"   may  be  shielded  from  this  to 
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the  extent  that  they  are  the  prime  source  o-f    "T"   trained  people 
and  can  therefore  charge  reasonable  rates  that  are  not  subject  to 
much  competition. 

Internal   Factors;        "T"   has  recognized  the  need  and  has  begun  to 
enter  this  market.   There  is  as  yet  incomplete  understanding  o-f 
the  investment  requirements  in  core  products,   business  process 
emphasis  as  opposed  to  System  solutions,   and  mar ket i ng /sal es 
drive  that  are  the  prerequisite  to  success  in  the  systems 
integration  market. 

GRDUJTH 5        The  market  -for  systems  integration   is  exploding,  but 
"T"  cannot  hope  to  participate  in  the  entire  opportunity  because 
o-f   its  narrow  emphasis  on  utilities  and  manufacturing  systems 
that  are   "T"   product-based.    This  is  a  severe  limitation  since  857. 
O-F   the  market   is   IBM /DEC  based    (-for  which  the  people  skills  are 
lacking).    This  limits  the  growth  to  the  degree  that   "T"  systems 
are  sol d . 

STRATEGIC  ASSESSMENT i      The  best  pro-fit  opportunity  with 
this  group  lies  in  leveraging  the  skills  inventory  with  high- 
level   business  analysts  and  concentrating  the  thrust  on  business 
solutions  rather  than  systems  solutions-    The  danger   is  that  the 
distinction  between  the  body  shop  business    (systems  solution)  and 
business  solutions  will   not  be  clearly  perceived  with  the 
consequent   impact  on  margins.    The  business  solution  market,  is 
thinly  populated,   with  the  competitive  emphasis  on  assumption  of 
responsibility,   responsiveness  and  per -f  ormance ,   commanding  better 
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mar g  i  ns . 

POSITIVE  FACTORS g    This  unit  represents^  a  skills  inventory  that  is 
•fairly  unique    (and  a  customer  base  that  is  also).    Its  value  lies 
entirely  h  er  e .   As  sue  h  i  t  wgu  Id  be  d  e;ss  i  r  ab  1  e  t  □  Dig  "-B  ac  c:  oun  ting 
•firms   ( p  ar  t  i  c  u  1  ar  1  y  A  A  ,   Peat  /  Mar  w  i  c  k  ,  Coop  er  s  Z<  Ly  b  r  an  d  )    an  d  t  h  e 
leading  pro-f  essi  onal   services  firms  including  EDS,   EDM   Int'l,  CSC 
and  others  involved   in  the  government,   scienti-fic  and  engineering 
markets  that  F='S  serves. 

NEGATIVE  FACTORS;       As  mentioned  earlier,   there  has  been  no 
e'ffort  to  concentrate  all   o-f   the  pro-f  essi  onal   services  and 
systems  integration  capabilities  under  a  single  direction. 
Ideally  it  should  be  here  a    AI530,    this  group  should  be  used  as  the 
tool   -for  overcoming  the  current  users  -fear  o-f  NOS  to  NOS/VE 
upgrades™    It  would  be  long-term  bene^ficial   -for  many  parts  of 
"T"  's  business.  '  ■  :  .  , 
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GROUP- !!  CDMF'UTER  SYSTEMS  Z<  SEF^ VICES    (Thomas  C.    Roberts,  Exec. 

VP  Z<  President) 

UNIT   5         International:  ' 

Europe  Thomas  Miller,   Vice  President 

Pan  Am  Emmanuel   J.    Otis,   Sr  Vice  President 

INIERJ:lAT.I.aNAj^.; 

International   operating  revenues  were     1.013  billion  in  1986. 
The  attached  tables  represent  an  approximate  breakdown  of  these 
revenues .  i  r-'  r  :;   .  ' 

MARKET; 

The  Europe  and  F-'an  Am  units  sell   and  support   "T"   products  in  47 
countries.     While  commercial   sales  are  down  in  the  US,   they  are 
growing  ovoi^rseas.     The  unit  is  doing  well   in  Europe  (particularly 
West  Germany,   France  where  a  pro-fit  of  -^5M  was  achieved  in  1986, 
and  the  UK)   and  in  Taiwan  and  Korea.     There  are  approximately 
2000  people  in  Europe. 

Over  •$'50  million  was  out  of  overhead  for  international  in 
1985/86. 

" T "  h as  sign ed  an  8--y ear  c omp u t er  ac c or  d  wit h   India.     El  ec t r on  i  c s 
(India)   will   jointly  develop  computers  with   "T".     The  8-year 
ag  r  eemen  t  i  n  c 1 ud  es  t  h  e  con  s t  r  uc  t  i  on  of  a  sp  ec  i  a 1   un  it  at 
Hyderabad  to  manufacture  CYBER  180  medium  powered  computers. 
Total   manufacturing  output   is  estimated  at  over  500  systems  over 
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GROUP:  COMF'UTER  SYSTEMS  Z<  SERVICES  (cantinued) 

DIVISIONS  International 

the  li-fe  of  the  contract.     Electronics'   employef:?^  are  being 
trained   in  production  and  marketing  of   the  computers.  MecUiwhi 
Electronis  will   import   12  completed  machines  -from  the  UhS.  whi 
building  the  Hyderabad  unit. 

Group 

Computer  Systems 

Government 

Data  Storage 

Business  Services 

Training  and 
Educat  i  on /Ti  c  ketr on 

TOTAL 

Cc5mp.u.t_er^ 
Hardware 
CIM 

Professional  Services 
SIS 

Engineering  Services 
TOTAL 

*         International   Computer  Systems  includes  SYSTIME  which  had 
revenues  in   1986  o-f   approximately  -$2^  million™ 
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1986  Revenues    ($  Millions) 


U.S.  Int  '  1  ,  Iotal_ 

815  481  1296 

300  42  342 

681  365  1046 

400  45  445 

138   80  218 

2334  1013  3347 

U_«.S..._  Iilt.ll...  ToMi.. 

T'—wv  IS"  v/  A  cr  /"^ 

•Ji>j:L\J  •  J'    %_i  O  \J  \.' 

SO  20  100 

60  56  116 

100    100 

250  _80  _3.3.0, 

815  481  1296 
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GROUPS         COMPUTER  SYSTEMS  Z^.  SERVICES  (continued) 
DIVISIONS  International 

Government  Systems 

International  revenues  oi  the  Government  Systems  group  include 
revenues  oi  the  Canadian  operation  in  Ottawa  and  revenues  -from 
defense  departments  oi  foreign  governments  -for  systems  such  as 
AN/AYI<-14=  Orders  -for  the  latter  are  often  placed  through  the 
U.S.    Government.  r 

Revenues  of  the  497.  owned  CDL  in  the  U.K.    are  not  included. 
Data  Storage 

Partners  in  MPI  are  Honeywel 1 -Bui  1   and  Bull.     Their  markets  for 
data  storage  products  from  "T"  are  pri marly  outside  the  U.S. 
Furthermore,   approximately  507.  of   "T"'s  data  storage  captive 
systems  are  used   i n ternt i onal 1 y »     Therefore,    it  was  assumed  that 
B07.  of   captive  Data  Storage     revenues  were  i  nternt  i  onal  . 

Of  the  OEM  business,   approximately  257.  is  international. 

Total   Data  Storage  international  is 

807.  Captive  =  0.8         185  150 

257.  OEM  0.25  k  860  ^  21,5 
TOTAL  365 
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GROUP 3 


UUrir  U  !  b 


;MS  SERVIC 


{ rj !  !  t  i  i  I  LI  £'  c!  /' 


D I V I  b  I  n  M  s    I  n  t  e  r"  n  a  t  i  o  n  a  1 


Busines>s  Se^rvices 

Only  a  significant  part  o-f   Business  Services  international 
revenues  is  MICRQGNOSIS  which  was  based  in  London  before  its 
headquarters  was  t r an s-f erred  to  the  U.S»     Other  banking  services 
and  'financial   services  are  used   in  Canada. 


Tr  ai  n  i  nq  an  d  „ Ed  uc  a t  i  on  /Tic  e t  r  on 

Ticketron  has  revenues  in  Canada  for  its  wagering  and  ticketing 
services,   assumed  to  be  $30  million   in  19B6. 


Tr  a  i  n  i  n  g  an  d  ed  uc  a  t  i  on  h  as  ap  p  r  ok  i  mat  e  1  y  -=l-"50  million  of 
international   revenues,   largely  through  CD  I   activities  in  Europe 


Therefore,    1986  revenue  breakout  iss 


Ti  cketron 


Train  i  n  g       Ed  uca  t  i  on 


u._s^ 

95 
40 


(■$  Millions) 
Ijlt  llj^ 

30 


Total 


90 


Health  Care 


■,..■> 


TOTAL 


138 


80 


18 
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iROUPg         COMPUTER  8YSTEMS  Z^.  SERVICES  (continued) 
DIVISION:  International 

1986  International   Revenues  by  Geographic  Area 

Count r y  1986  Revenues 

($  Mi  1 1 i  ons ) 

Europe 

West  Germany  130 
France  120 
U.K.  110 
Italy  '  10 

Bevel ux  30 
Scandinavia  20 
Switzerland/Austria  5 
□th^r  '  Europe? an  15 
TOTAL  .  440 

Captive  Data  Storage  150 
Canada  100 
Pan  Am  _J320. 
TOTAL  _  1010 

Total   number  of  country  markets  is  47. 
In  the  US,   the  market  -for  processors  has  begun  a  digestive  pause 
as  users  attempt  to  make  better  use  o-f   the  systems  already 
installed    (interconnection,   networking  etc)    and  delegate  the 
purchasing  power  and  authority  to  the  operational  units 
(departmental   processing)   rather  than  adding  to  the  central 
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GRQUPi  COMPUTER  SYSTEMS       SEI'^VICES  (continued) 

.L  I  n  t  e  r  n  a  t  i  o  n  a  1  ■ 

■facility»  This  has  already  occur ed  in  the?  US  and  will  ultimately 
occur  in  the  international  markets  too. 

Unlike  the  US  market, "T"  has  sold  successfully  in  the  commercial 
market    (e-g.,   Banks  in  France-  wh(5re   1986  revenues  were  up  227., 
the  Danish  F'ost  Of -f  ice,   etc).     This  has  generally  hcippened 
because  of  the  self  sufficiency  and   initiative  of   the  local 
mc\n  ag  er  s  r  at  h  er  t  h  an  c  or  p  or  at  e  d  i  r  ec  t  i  vgvJS  an  d   1  ead  er  sh  i  p  » 

The  growth  of   sales  and  the  profitability  of   these  units  has  off- 
set much,  though  not  all,   of  the  losses  of  the  corresponding  US 
group.     The  emphasis  can  be  e?Kpected  to  continue  on  the  midrange 
products  in  the  immediate  future,   with  some  success  in  the  990 
models  which  are  already  selling. 

The  most  significant  contributions  to  revenue  and  prof  i  tcAb  i  1  i  ty 
of  the  international   units  would  be    (a)    improve  the 
competitiveness  of   the  products  they  have  to  sell   and  (b) 
broaden  the  scope  of   the  product   lines  by  including  non™"T" 
products  in  the  spectrum   (e.g.,   ETA,   Bun  Microsystems,  Korean 
low-end  products)    that  have  direct  relevance  to  the  skills  of  the 
sales  force. 
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GRQUP;         COMPUTER  SYSTEMS       SERVICES  (continued) 

DIVISIQNi  International 


Both  the  European  and  the  Pan  Am  graups  have  value  -for  their 
•field  sales  and  support  capabilities  which  have  driven  the 
business  despite  less  than  satisfactory  software  and  h3.rdi^^3.rE: 
availability.      The  cost  of   duplicating  this  capability  for  a  new 
entrant   would   be  e?'::  hor  b  i  t  ant  =  '  ' 

The  principal   negatives  concern  the  shallow  penetration  achieved 
in  most  markets  serviced,,      Only   in  a  few  countries,    such  as 
Taiwan,   has  the  beneficial    effect   of   critical   iTiass  been  felt=  It 
is  nevertheless  surprising  what  has  been  achieved  given  the 
circumstances..  .  . 
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GF^OUF-^'s  CUMF"'UTER  SYSTEMS  SERVICES 

DIVISIONS  Systime; 

Systinris  is  9S.  5'i  owned  by   "T" «      In    1985,    Syst  i  me  had  $55  million 
G-f   revGnuss»      This  was  reduced  to  aboLit  $25  million   in    1986  and 
is  running  at  an  $1S  million  rate   in    19S7n      Most   o-f   the  reduction 
was  due  to  selling  off   and  closing  down   activities  including  a 
DEC  service  functionu 


It  has  a  number  of   UNIX  based  products. 

2  K   2B6  based  systems  h    lowest   cost  $5F<, 

1   X   336  based  system » 

An   S  NIPS  CCI  system  which   costs  *250H::,. 


It  provides  added  value  software   from  $iOF--!  to  $330K„      Syst  i  me  has 
a  sales  force  o-f    30  and   a  VAR  network  =      Ten /-f  i -f  teen   percent  of 
its  revenues  are  international    through  VARs  and   sales  agents  in 
second  a  r  y  c  o  n  t  r  i  e  s  ■= 

Syst i me  specializes  in  retail    and  manufacturing   app 1 i cat i ons » 


In  1986,  it  was  transferred  from  a  reporting  viewpoint  from 
"Other  Services"   to   "Computer  Systems". 
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GOVERNMENT  SYSTEMS  GROUP 
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GROUP 8  GOVERNMENT  SYSTEMS  GROUP    (GS6)    (Boyd  Jones,  President) 

PRINCIPAL  DIVISIONS s 

-         Gov£?rninE?nt  Syste^rns  (BS)    US  Operations  Roger  Handberg  VP 

GS  Manufacturing  Division,    Gary  Buakant  GM 

GS  Aerospace  Techn=.    DeVu    Div=,    Duane  LaFortune  VP 

GS   Information  Sciences  Div.,  ,    Gale  Allen  GM 

QS  Technology  Center,    Robert  Lillestrand,  VP 

Financial    Plans  Z<  Controls,   Daniel    Dolan,  VP 

GS  Marketing,    Terry  Pet rz el  ska,  VP 

GS  Program  Planning       Dsv=    Don  Lemke,  GM 

Computing  Devices  Co    (Can),   Jack  Fawcett ,  President 

Computing  Devices  Ltd    (UK)    49%  owned  by   "T" ,  William 
Ut t 1 ey-Moor e ,  GM 

SIS    (Government  only),    (Frank  Shimkus,  Dir.) 
VTC  (subsidiary) 

BUSINESS; 

G  3  G  is  a  m  a  j  o  r  s  u.  p  p  1  i  e  r  o  -f   s  t  a  r"!  d  a  r  d  m  i  1  i  t  a  r  y  c  o  m  p  u  t  i  n  g  h  a.  r  d  w  a  r  e  , 
software  and  services  -for  the  Department  of   Defense,  NASA, 
several   other  federal    agencies  and  certain  friendly  nations^ 
GSG  will   continue  as  a  major  supplier  of   standard  military 
c  o  u  I  p  u  t  e  r  s  a  n  d  p  e  r  i  p  !■ !  c-?  r  a  1  s .      I  n  a  d  d  i  t  i  on,    it   i  s  m  o  v  i  n  g  t  o  w  a  r  d  a  n 
electronic  systems   integrator  role  to  become  a  prime  government 
contractor   in  this  area»      It   is  also  capitalizing  on   its  position 
as  the  pr'ime  contractor  responsible  for  developing  new  software 
technology  that   allows  the  U^S.    Navy  to  program  efficiently  in 
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BROUPs  GOVERNMENT  SYSTEMS  (cDntinued) 

the  Ada  computer   language.      GSG   is   leveraging    its  position   in  the 
•forsfront  of   very  high  speed   integrated  circuit  (VHSIC) 
technology. 

I  n  t  e  r  n  a  t  i  o  n  a  1   m  a  r  k  e  t  s  i  n  c  1  u  d  e  U  S  t  o  r  c  e  s  a  b  r  o  a  d  ,    ( e »  g  ,.    E  li  r  o  p  e  a  n 
C  Q  n'l  fTi  a  n  d  ,   U  S  A  i  -  m  y )    a  n  d  f  r  i  e  n  d  1  y  q  a  v  e  r  n  m  e  n  t  s    ( p  r  e  d  o  m  i  n  a  n  1 1  y  U  K  a  n  d 
Canada,   but  also  including  Belgium,,    the  Net  her  1  ands  ,  Denmar  k  and 
Taiwan).    Sales  outlets  include  local    "T"   of-fices,   own  direct 
s  a 1 e  s  s  t  a  t  f   a n  d  s ales  a  g  e n  t  s « 

In    1986,    revenues  were  ^^341«6M,    up   4„4X  over    19a5n    During  the 
year,   GSG  obtained  the  lion's  share,    (807.)    o-F   the  production 
contract  for  the  AN/AYK-14  and  a  three-year  contract  for  the  M-1 
T  a  n  !•::  F  i  i-"  e  C  o  n  t  r  o  1   c  o  en  p  u  t  e  r  ,    t  h  e  o  n  1  y  d  i  g  i  t  a  1    c  o  m  p  u  t  e  r   i  n  t  h  i  s 
vehiclt-:»    Training  and  education  revenues  in  this  group  were  -i'lSii 
in    1986  and  SIS  Government  Services  ■$  58.  4 M  up   6X.      (SIS  revenues 
a  !•-  e   i  n  c  1  u  d  d  t  o  t  a  1 1  y  i  n  t  h  e  SIS  u  n  i  t  r  e  v  e  n  u  e  s ,..  ) 


LA^t .  JJj;Ld  a  :hed.  s  03/10/37 

GROUP 8  GOVERNMENT  SYSTEMS  (continued) 


G  S   1 V  b  6  r  e  v  e  n  li  e  d  i  s  t  rib  u  t  i  o  n   i  s  a  s  f  o  1  1  u  w  s 


(■$■  Million) 


Saliss  o-f   standard    "T"   systems  60 
from  Computer  Systems  Unit 
(Based  on   $100  million  of 
s  a  1  e  s  wit  !-i  $  4  0  (t-i  i  1 1  i  o  n  p  a  s  s  e  d 
t  h  r  o  u  q  I"!  t  o  C  S  -for  m  a  n  li  t  a  c  t  li  r  i  n  g  ) 

C  o  ffi  p  u.  ting  D  e  v  ice  s  C  o  m  p  a !  "i  y    ( C  a  n  a  da)  1 0 

Military  Systems 

AN/AYK-14  ,  110 

UYH-3  and  other  disks  50 

Signal    processors  .  50 


b  d  u.  c  a  t  i  o  n  a  n  d  T !  "  a  i  n  i  n  q  1 
Other  4 


TOTAL  i:340 


"T"'s  pro-fit  was  affected  by  project   overruns  in    1986  and  also 
1987,      Profitability  should   improve   in    1987  with  the  resolLition 
of   these  problems.      In    1986,    "T"   sold   a  majority   interest   in  its 
B  r  i  t  i  s  h  s  li  b  s  i  d  i  a  r  y    ( C  D !_ )  ,      P  r  o  fit  o  n   the  s  a  1  e  w  a  s  o  f  f  -  s  e  t  b  y 
i  n c r e a s e d  tec h n i  c a  1    e p e n s e s  -  t hi u s  p r o fit  r e m a i  n e d  t h e  s a m e  in 
1936  as  in    1935  despite  increased  revenues,      GS  has  been 
profit  a  b 1 e  i  n  e  a c  h  o f   t  h  e  1  a s  t  s  e  v e n   y e a r  s , 

T  h  e  G  S  Li  n  i  t  a  s  a  w  h  o  1  e   i  s  s  e  p  a  r  a  b  1  e;  f  r  o  m   "  T  "   w  i  t  hi  t  h  e  p  o  s  s  i  b  1  e 
exception  of   the   Information  Sciences  Division  which  concentrates 
o  n  sell  i  r\  g  o  t  hi  e  r"    "  T  "   p  r  o  d  u  c  t  s  a  i"!  d  s  e  r  v  i  c  e  s  ,    e  s  p  e  c  i  a  1 1  y   f  r  o  m  t  h  e 
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GROUP:  GOVERNMENT  SYSTEMS  (continued) 


CompatEr   Systems  division^      The  GS  rnanut ac t ur i  ng   plant   is  sel-F- 
c  on  t  a  i  n  ed  n  sx t  t □  t  h  e  HQ  in  Mi  n  n  eap  a  i  i  s  = 

H  Q  w  e  V  e  r ,    d  i  v  i  s  i □ n  s   in  G  S  a  r  e  n  u  t   s  e  p  a  r  a  b 1 e  the  y  a  r e  m  c  r  e  p  r  q  p  e  r 1 y 
cost  centers  than  p refit  centers.      Thus,    the  unit  should  be 
addressed  as  a  L'jhole. 

"T"'s  QS  growth  will  comes 

-  C  o  n  t  i  n  u  e  d  g  r  c  w  t  h  o  i   b  a  s  e  p  r  o  d  u.  c  t  i  o  n  c  o  n  t  r  a  c  t  s  wit  h 
enhancement s » 

-  New  op  p  or  t  un  i  t  i  es  -F  or  sec  on  d  sour  c  i  n  g  » 

-  S  D I   a  n  d   i  n  t  s  1 1  i  q  e  n  c  e  b  u  s  i  n  e  s  s  g  r  a  w  t  h  = 

~         I  n c r  e a s i  n g  o r  d e r  s  f  o r  I"!  i  g h  ki a r  q  i  n  s p a r  e  p a r  t  s  c i-i  A N /  A Y K - 1 4  ^ 
UYH3  and  M~l   programs » 

-  Signal    p  r  o  c  e  s  s  i  n  g   c  o  m  p  u.  t  e  r  s » 

-  The  completion  of   the  600  ship  Navy  will    shift   the  key  to 
growth   in  Navy  programs  from  new  to  upgrade  programs, 

Man  a  g  e  m  e  n  t  h  a  s  i  n  d  i  c  a  t  e  ci  a  d  e  s  i  i-  e  t  o  i--  e  a  c  hi  ^- 1   b  i  1  1  i  c  n   i  n  r  e  v  e  n  u  e  s 
i  n   1 99 1 o      To  ac h i  eve  this   " T "   will    need  p r od uc t   i  mp r  o vemen t s  an d 
new  products,   specifically  under  UNIX  and  Ada.      New  software 
i  n  i  t:  i  a t  i  v e s  s p  li r  r  e d  o n  b  y  t  hi  e  N a v y  '  s  Ad  v a n  c  e d  L a n  g  u  a q  e  S y stem s 
Development   project    (with   So-fTech)    and   test   computers  -for  the 
T  r-\  I D  E  M  T  p  r  o  g  r  a  m  s  u.  p  p  o  r  t   t  h  i  s  d  e  v  e  1  o  p  a)  e  n  t  = 
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GROUPS  GOVERNMENT  SYSTENS  (continued) 


Currently,    non-DoD  Bystems  integration   is  handled  by  the 
Professional    Services  group  -  a  mistake  due  to  the  very 
specialized  nature  ot   procurement   cycles  and  bidding  procedures 
that  have  nothing   in  common  with   the  commercial    services  that  are 
the  bulk  Or   the  business  -For  that   unit.    There  is  potential    -For  a 
c  o n  c  e  r  t  e d  d  r  i  v e  t  o  q  a  i  n  g  o  v e r  n  in e n  t  s  y  s  t  e m  s   i  n  t  e g  r  a  t  i  o n   c  o n  t  r  a c  t  s  , 
but   it  requires  a  specialist  staff    (which  are  readily 
acqui  r ab 1 e )  n  .       ;  . 

6  S  G  i  s  s  u  f  f  e  r  i  n  q  s  1  i  g  hi  1 1  y  f  !••  ■  o  m  c  o  s  t  o  v  e  r  u  n  s  f  o  r  s  e  v  e  r  a  1    R  S-'.  D  - 1  y  p  e 
contracts..    However,    this  can  also  be  regarded  as  buying   in  to 
future  production  contracts,   so  that   it   is  more  of   an  investment 
than  a  loss.    Much  of   GSG ' s  products  on  the  hardware  side  are 
platform-sensitive    (i,.e»,    there  are  only  so  many  ai  r  cr  af  t /sh  i  ps 
to  equip) u      But  the  speed  with  which   today's  military  systems 
b  e  c  o  m  e  o  b  s  o  1  e  t  e  s  u  g  g  e  s  t  s  t  h  a  t  t  hi  i  s  a  s  p  e  c  t  w  i  1 1    n  o  t  b  e  a 
significant  factor.  >  ■ 

G  S  is   "  n  o  t   a  r  o  u  n  d  w  h  e  n  y  o  u.  t  a  1  k  s  y  s  t  e  m  s   i  n  t  e  g  r  a  t  i  o  n  ' '   a  c  c  o  i--  d  i  i"  i  g  t  o 
the  industry.      It   is  a   "box   supplier''^      a  good  group  of  ■• 
e  n  g  i  n  e  e  r  s .      □  t  h  e  i-  GDI   v  e  n  d  o  r  s  d  o  n  o  t   see   "  T  "   a  s  a  m  a  j  o  r  p  1  a  y  e  i"  . 
Thus,    "T"   has  a  long  way  to  go  to  change  its   linage  and  penetrate 
new  markets. 
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GROUP;  BQVERNMENT  SYSTEMS  (cDntinued) 

P  J  V  IS.  LP  N  2    G  Q  V  e  r  n  ui  e  n  t  S  y  s  t  e  rn  s  M  a  nut  a  c  t  u.  ring,    ( R  o  g  e  r  H  a  n  d  b  e  r  g  ,    v  F' ) 

■     '    i  •■  ■, 

R  a.  p  i  d  t  e  c  h  n  o  1  □  q  i  c  a  1   c  h  a  n  g  e  is  e  n  c  o  L'  r  a  q  i  n  g  D  □  D  s  li  p  p  1  i  e  r  s  i:  o  t  o  r-  m 
c  G  Q  p  e  !•-  a  t  i  V  e  a  g  r  e  e  tii  e  n  t  s  f  o     r  e  s  e  a  r  c  h  ,    d  e  v  e  1  g  p  m  e  n  t  a  n  d  m  a  r  k  g  t  i  n  g  a  f 
leading-edge  productSn  i  ■      •    ^  . 

"  T  "   an d  t  h e  B u e i  n g  Elect  r  o r i  i  c s  C o m pan y  h a v e  -f  u r  m e d  a  c o o p e r a t  i  v e 
et-fGrt  tG  design,   develop  and  market  a  family  of  spacecratt 
computers  tor   on-board  sensor   data  processing.,      The  i750A 
spacecraft  computer   "T"   introduced   in    19S6  will    serve  as  the 
c  o n  t  r  o  1   p r  o c e s s o r  f  o r  s y stem  o p e r  a t  i  o ri  s ,      Co m b  i  n  i  n  g  t hi e  C o m p a !i  y  '  s 
s  p  a  c  e  c  o  m  p  u  t  e  r  e  p  e  r  t  i  s  e  w  i  t  h  B  o  e  i  n  g  '  s  e  x  peri  e  n  c  e  i  n  a  p  p  1  i  c  a  t  i  o  n  s 
a  n  d   s  y  s  t  e  m  s  e  n  g  i  n  e  e  r  i  n  g  m  a  !•::  e  s   "  T  "   a  pi  a  y  e  r    in   t  hi  e  g  r  o   i  n  g 
Strategic  De+ense   Initiative    (SDI)    and  satellite  data« 


"T"  has  also  joined  with  Sot Tech 
Lang  u.  a  g  e  S  y  s  tern  M  a  c  ii  i  n  e  a  n  d  w  i  t  h 
Tac t  i  c a 1  Rec on n a i  ssan c e  Systems ) 
u.  n  m  a  n  n  e  d  aire  i-  a  f  t , 

A 11  t  u  t  Li  r  e  m  i  1  i  t  a  r  y  s  y  s  t  e  if!  s  will 
c  cj  m  pi  a  c  t  !-i  ess  a  n  d  r  e  1  i  a  b  i  1  i  t  y  =  "  T  " 
VTC. 


t  o  d  e  v  e  1  o  p   t  h  e  N  a.  v  y  '  s  A  d  v  a  n  c  e  d 
Northrup  -for  ATARS  (Advanced 
•for  Air   Force  manned  and 

Li  s  e  V  !-i  S I C  t  e  c  hi  n  o  1  o  g  y  f  o  r 

has  a  -foot   in  this  via  door  via 


"  T  "    is  V  i  t'  w  e  d  b  y  c  o  m  p  e  titer  s  as  a  n  i  c  h  le  p  1  a  y  e  i-  » 
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GROUP;  GGVERNHEMT  SYSTEMS  (continued) 

PI  VISIONS    Govern men t  Systems  Manufacturing  (continued) 

The  unit  lAjill    need  to  coordinate  its  marketing  ^    support  and 
professional    services  better™    The  civil    agencies  marketing  unit 
now  operates  decoupled  -from  the  other  marketing  units  with  a 
corresponding   loss   in   joint  capability  utilization. 

Growth   in  this  unit   is   impeded  by  Gr amm-Rudman-Hol 1 i ngs  only  to 
the  extent  that    "T"   hardware  programs  are  affected,    Gutside  of 
this  hardware  dependency  are  other,    high -growth   markets  that 
r  e 1  a t  e  t  o  m a n  j  j  o w e  r    ( p  r  o  f  e s  s  i  o n  a 1    s e r  v  i  c  e s ,    s  y s terns  i  n  h  e g  r  a  t  i  o n , 
education  and  training)    and  software  products  and  services.  This 
has  not  been  a   "T"'   strength   in  the  past  but  must  become  one  in 
the  future  otherwise  revenues  will    fall.      Lack  of  low-end 
computing  devices  and  the  absence  from  the  embedded  computer 
market    (until    the  M-i   task  award)    have  stifled  government  s>ystem 
penetration. 

The  principal    products  of   GS  are  computer   systems  designed  to 
m  i  1  i  t  a  r  y  s  p  e  c  i  f  i  c  a  t  i  o  n  s  a  ri  ci  r  e  1  a  t  e  d  !"  a  r  d  w  a  r  e  a  n  d  s  o  f  t  w  a  r  e ,      G  S 
actively  seeks  government  contracts  for  research   and  development 
e  f  f  o  r  t  s  o  n  p  r  o  j  e  c  t  s  f  o  r  f  u.  t  u.  r  e  m  i  1  i  t  a  i  ~  y  p  r  o  d  u  c  t  s  w  h  i  c  h   i  t 
belie V e s  m a y  be  d e s i  g n a t e ci  a s  s t a n d a i'" d s  for  the  m i  1  i  t a r  y 
services,      GS  currently  produces  the  AN/AYK-14,    the  U.S=  Navy's 
standard  airborne  mainframe  computer  used   for   fire  control, 
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GROUPS  GOVERNMENT  SYSTEMS  (ccntinusd) 

DIVISION  s    G  Q  V  s  r  n  m  e  n  t  S  y  s  t  e  m  s  M  a  n  Lt  -fact  u.  ring    ( c  o  n  t  i  n  u  e  d  ) 

n  a  V  i  q  a  t  i  a  n  ,    m  i  5  s  i  o  r  >   c  o  m  m  a  n  d   a  n  d   c  d  n  t  r  o  1  ,    a  n  d   a  n  t  i  -  5 1  j.  b  r  n.  a  r  i  n  e 
warfare.      A  large  portion  of   GS '  s  rs venue  i  s  f  rom  ths  AN/AY!<--i4„ 
In   1 9 S 6  ,   G S  u b  t a i  n e d  c o n t r a c t s  f  o r   S C' 7=  o f   t h e  c o m p e t i  t  i  v e 
p  r  o  d  Li  c  t  i  o  n  c  o  n  t  r  a  c  t  f  o  r  t  h  i  s  s  y  '5  tern, 

Abo  u.  t  6  m  o  n  t  h  s  a  g  o  ,   U  n  i  s  y  5  1  o  s  t  a  foil  o  w  -  o  n  c  o  n  t  r  a  c  t  f  o  r  A  N  /  A  Y  K  - 
145  to   "T"=      This  will   make  Unisys  very  competitive  on  the  next 
contracts.      Every  year  there  is  a  new  bid  -  there  will    be  very 
tough  price  competition  on  the  next  ones. 

In   1986,    "T^'   had  a  problem  with  the  P3I    (Pre-planned  Product 
Improvement)    enhancement  to  the  AN/AYK-~i4  which  will    account  for 
about  20%  of   expected  AYK-14  revenues  in    1987=      The  problem 
related  to  miachine  performance  under   a  spefific  condition  on 
G  !•■"  u  m  m  a  n   a  i  r  c  r  a  f  t  =      T  h  e  p  r  o  b  1  e  m  h  a  s  bee  n   s  o  1  v  e  d   £i  n  d   deli  v  e  r  i  e  s  a  ri  d 
p  a y  m e n  t  s  we r  e  u n  i  n  t  e r  r  u p  ted. 

GG  also  produces  the  U.S.    Navy's  standard  disk  drive,    the  AN/UYH- 
3,    which   is  used  on  Navy  ships.      GS   is  the  prime  subcontractor 
•  f  o  r  the  f  i  r  e  c  o  n  t  r  o  1   c  o  m  p  u.  t  e  r   t  h  a  t   i  s  u.  s  e  d   i  n   the  U.S.    A  r  m  y  '  s  M  - 1 
tank.      0 1  h  e  !•"   i  m  p  o  i-~  t  a  r"i  t  p-  r  o  d  u.  c  t  s  i  n  c  1  u.  d  e  a  i'l  a  i  r  b  o  r  n  e  a  n  d  q  r  o  li  n  d  - 
base  d  r  a  d  a  r  s  i  g  n  a  1   p  r  o  c  e  s  s  i  n  g  s  y  s  t  s  m  ,    a  r- 1  i  -  s  u  b  m  a  r  i  n  e  w  a  r  f  a  r  e 
systems  and,   through  a  U.K.    affiliate,   airborne  reconnaissance 
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GROUP;  GOVERNMENT  3YSTENS  (cDntinned) 

P I y I S !£ ON s    Government  Bv'Stems  Nanuf  ac t ur i  ng  (continued) 

systems  and  stores  inanagement  systems =      GS   is  also  under  contract 
to  the  U.Su    Navy  to  develop  Navy-wide  software  and  desgin 
standards  to  facilitate  use  of   the  Defense  Dejjar  tmen  t  '  s  Ada 
coiTiputer  language. 

In    19G6,    GS  sold  an  estimated  -$^0  million  of   advanced  machines 
for  special    purpose  application   for  secured  intelligence 
opjerationsu      This  involved  Tempest  conditioning  of  CYBER 
m  a  i  n  frames .      A 1  s  o  ,    i  n   1  a  t  e   1 9 8 6  G  S  o  b  t  a  i  n  e  d  a  c  1  a  s  s  .i  f  i  e  d  $  2  9 
million  order  for  mainframes« 

Competition   is  strong  for  defense  and  space-related  computer 
business.      Currently,    IBM  and  Unisys  Corporation  are  the 
principal   competitors  for   the  military  computer  business.  The 
f  e d e r a  1    go v e r n m e n t  '  s  p o  1  i  c y  of   re q i.i i  r  i  n g  s e c o n d  s o u !■- c e s  for  its 
major  production  procurements  increases  the  competitive  pressure- 
To  the  extent  there  is  second-source  competition,   revenues  and 
margins  may  decline.      However,    the  requirement  for  second  sources 
m a y  i  n c r e a s e  a p p o r  t u n i  t i  e s  to  b i  d    f  o r  c o n t r a c t s  p r e v i  o u. s  1  y  s o  1  e - 
SQurced  by  competitors. 

GS '  s  business  is  strongly  affected  by  changes  in   the  US  defense 
budget.      Reductions   in  the  defense  budget,    such   as  may  result 
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DIVISION!!    Government  Systems  Manu-f  ac  t  ur  i  ng  (continued) 

•from  Congressional  budget--bal  anc  i  ng  e-ffortSn  may  adversely  affect 
t h i.  3  Li. n it's  g i - o w t h   in  r e v e n u e s  a n d  p r o f  i  t s  = 

T  h  e  u  nit's  p  r  o  f  i  t   i  s  c  u  r  r  e  n  1 1 y  w e  d  d  e  d  t  o  c  o  s  t  c o  n  t  r  o 1  in 
in  a  n  u  f  a  c  t  u  v  i   q  o  p  e  i--  a  t  i  o  n  s  a  n  d  t  o  p  r  c  (j  u  c  t  i  o  n  c  y  c  1  e  s  / 1  e  a  r"  n  i  n  g 
c  Li.  r  V  e  s  =      A  hi  i  g  h  e  r  p  r  o  p  o  r  t  i  o  n  o  f   s  y  s  t  e  m  s  i  n  t  e  g  r  a  t  i  o  n  a  n  d 
professional   services  would  dampen  this  oscillation  but  tend  to 
reduce  margin  growth,   since  the  latter  command   lower  returns. 

Professional   services  are  also  essential    for  rebuilding  "T"'s 
early  warning  network  for  new  federal    applications.      "T"   does  not 
have  the  critical   mass  to  compete  with  Ford  Aerospace,  Hughes, 
IBM,    UNISYc3  etc   in  other   than  specialized  hardware  markets  and 
c  Li  r  r  e  n  1 1  y  n  o  t  a  t  all   with  EDS,   C  S  C  ,    IBM  e  t  c   i  n  t  h  e  p  r  o  f  e  s  s  i  o  n  a  1 
s e r  V  ices  ma r  !•::  e t s .. 

"  T  "   has  1  o  n  g  been  p  e  n  a  1  i  z  e  d  b  y  a  n   i  n  s  i  s  t  e  n  c  e  o  r"!  c  e  r'l  t  r  a  1  i  z  e  d 
managements    key  execijtives  who  preferred  to  operate  close?  to 
major  agency  clients  were  droppe;d  over  the  past   three  years. 
Terry  Pet  rz  el  ska,   previou.sly  a  key  force  in  Air  Force  programs  , 
w  a  5  r  e  h  i  r  e  d  t  o  d  e  f  e  n  s  e  p  i-  o  g  r  a  m  p  1  a  i-i  n  i  n  g  a  n  d  h  a  s  b  e  e  r"i  s  u  c  c  e  s  s  f  Li.  1 
in  broadening   the  focLis    (away  from  a  concentration  on  Navy)  and 
in   improving  the  image  of   the  Technology  Center   by  obtaining 

10 
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GRDUPi!  GOyERNilENT  SYSTEMS  (continued) 

DIVISIONS    Government  Systems  Manufacturing  (continued) 

involvement   in  USAF  research  and   development    ($135  million  of 
obligations   in  1936). 

GSG   is  well    positioned   in  a  sellers  market,   has  a  good   image  as  a 
supplier  of   quality  products,    is   in   the  mature  phase  of  three 
major  programs  and  has  begun  to  move   into  the  second-source 
market  for  competitor  products    (e„g. ,    for    the  Sperry  signal 
processor ) » 


1  1 
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GROUP s  GDVERNMENT  SYSTEMS  (cantinusd) 

DIVISION;    Aerospace  Technology  Development    CATD)  Division 
Duiane  LaFortane,  VP 

Government  Systems  ATD  Division  provides  research,,    study  and 
design  services  in  connection  with  various  gover nment-sponssored 
r  e s e a r c h  a n d  d e v e  1  o p m e !"  t  pi-' o  j  e c t s  =      The s e  p r  o  j  e c  t  s  i  n c  1  u. d e  t h e 
d  e  s  i  q  n   a !"  i  d   d  e  v  e  1  o  p  m  e  n  'h   o  -F   s  li  c  c  e  s  s  o  r  s  t  o  the  A  N  /  A  Y  V-.  ~  1 4  a  n  d 
airborne  signal   processing  systsmsu      Study  contracts  are  also 
under   y^ay  for  the  Strategic  De-fense   Initiative  and  NASA's  Space 
Station  Program:.    Computer --iDased  training   is  provided  to  various 
armed   services  branches^ 

The  key   "T"   markets  are  NASA,    Air  Force  Aeronautical  Systems, 
Naval    Air  -Systems  Command  and  DoD  Space  Command.,    The  legacy  of 
Navy  standard  airborrie  systems  is  beginning  to  support  new 
efforts  in  avionics,    tactical   reconnaissance,  space-borne 
c  o  iTi  p  u.  t  e r  s  a  n  d  s  e  n  s  o  r  p  1  a  t  f  o  r  m  s  ,   b  a  h  1 1  e  m  a  n  a  g  e  m  e  n  t  /  c  o  iu  m  a  n  d  , 
c  o  n  t  r  o  1  ,   c  o  m  m  u  n  i  c  a  t  i  o  n  s  a  n  d   i  i-i  t  e  1  1  i  g  e  n  c  e  t  e  c  h  n  o  1  o  g  i  e  s    ( o  f   S  D I 
with  Air  Force),    NATO  programs  include  Air  Command  and  Control 
System    (AMS  Consortium)    and  Northern  Naval    Command  System.    "T" ' 
s  u.  c  c  e  s  s  i  n  a  i  i--  b  o  r  n  e  s  y  s  t  e  i  n  sine  o  m  p  e  t  i  t  i  o  n  v-j  i  t  h  l-l  o  n  e  y  w  e  1 1    a  n  d 
I-i  u  g  h  e  s  a  p  p  e  a  r  s  t  o  b  e  m-  o  t  i  v  a  t  i  c  n  f  o  i'-  p  a  r  t  n  e !-  s  t  o  e  k  p  1  o  r  e   "  T  " 
r el  at i onsh i ps  = 
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D I V I S I  ON  II    A e r  o s p  a c  e  T e c  l"i n  !□  1  o q y  D a  v e  1  d p  m e n  t  D i  v  i  s  i  d n    ( c o n  t  i  n u. e d  ) 

"T"   is  in  the  fabrication  stage  of   a  $14  million  development 
contract  from  the  Army's  Strategic  Defense  Command  to  build  a 
"supercomputer   in  a  minicomputer  package"   for  use  in  the 
S  t  r  a  t  e  g  i  c  D  e  f  e  n  s  e   I  n  i  t  i  a  t  i  v  e    ( S  D I )    p  i-  -  o  g  r  a  rn  a  n  d  o  t  h  e  r  D  e  p  a  r  t  m  e  n  t 
of   Defense  app 1 i cat i ons ,  ,  . 

GS  is  developing  a  powerful   32--bit  Militarized  Computer  Module 
(MCM)    using  advanced  20,000-gate,   Very  High  Speed  Integrated 
Circuit    (VHSIC)    technology.      The  contract  calls  for  demonstration 
o  f   m  u  1 1  i  p  1  e  M  C  M.  s   i  n  a  n  e  t  w  o  r  k  c  o  n  f  i  g  u  r  a  t  i  o  n   in   1  a  t  e   1 9 3 7'  n 
Networks  of   MCMs  will    handle  complen   ballistic   missile  defense 
d  a  t  a  p  r-  Q  c  e  s  s  i  n  g  r  e  q  Li.  i  r  i  n  g  h  u  n  d  r  e  d  s  o  f   mill  i  o  n  s  o  f    i  n  s  t  r  u.  c  t  i  o  n  s 
per  second »      This  MCM  technology  will    be  used   in   new  SDI  and 
Department  of   Defense  programs  requiring   the  power  of   32 -bit 
processors.  .  .  , 

LaFortune  has  worked  closely  with  Petrselka  and   the  latter 's  in- 
depth   knowledge  of   SDI   and  Space  Command  will   help  plans  to  turn 
G3G  away  from  AN-AYK  type  production   and   its  endless 
m  c  J  d  i  f  i  c  a  t  i  o  n  s » 

All  of  the  programs  being  addressed  have  a  high  level  of  probable 
funding,    but  perhaps  at  a  somewhat  slower  rate  of   growth  than 
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DIVISION  3    A  e  r  □  s  p  a  c  e  T  e  c  h  n  o  ].  q  q  y  D  e  v  e  1  o  p  m  e  n  t   D  i  v  i  s  i  a  n    ( c  □  n  t  i  n  u  e  d ) 

previously  projected=      All    except   SDI    initiatives  have  bipartisan 
Congressional   support,      Teain  selection  will    be  crucial  to 
c  o  n  tin  l'  a  d  s  u  c  c  e  s  s  i  n  t  ri  i  s  m  a  r  k  e  t  a  r  e  a  = 

This  unit's  profit  will   not   improve   in  t.he  short  term  becaust? 
m  o  s  t  Q  t   t  h  e  d  e  v  e  1  o  p  m  e  n  t  p  r  o  q  r  a  m  s  a  re  c  o  s  t  -  p  1  u.  ■=:•  low  r  i  s  k  c  o  n  t  r  a  c  t  s 
with   gover  nmen  t-1  i  sni  ted  profit   levels.      Out-year  prospects  are 
g o o d   if   t h e  c li. r r e n  t  a n d  p r o p o s e d  c o n t r a c  t o r  t e a m s  m a i  n t a i  n 
relationships.      It  has  several    leading  projects  that  could  assure 
i  n  c  r  e  a  s  e  o  -f   i  t  s  m  a  r  Ik:  e  t  s  h  a  r  e  „ 

LaFortune  has  attracted  a  number   of   talented  people  from  within 
and  outside  o-f    "T"   -  a  move  considered  essential    to   "breaking  out 
of   the    'T'    mode,''     Hanley  Feldman,    Manager   of   Advanced  Technology 
F'  |  -  o  g !  -  a  m  s  ,    a  n  d  R  i  c  h  a  r  d  S  i  m  s  o  n  ,   M  a  n  a  g  e  r  o  f   N  A  S  A  F'  r  o  g  !•-  a  m  s  ,    a  r  e 
q  u  a  1  i  f  i  e  d  a  n  d  a  c  c  e  p  t  e  d  a  s  1  e  a  d  i  n  q  p  r  o  p  o  n  e  n  t  s  o  f   a  n  e  w   "  T  "    i  m  a  q  s 
in  their  business  sectors. 
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GROUPS  GOVERNMENT  SYSTEMS  (continued) 

DIVISION;    Information  Sciences  Division    (ISD),   Gale  Alien,  GN 


ISD  -focuses  on  the  non-mi  1 -spec  ,    non-rugged  i  z  ed  applications  of 
"  T  "   p  1-  a  d  Li  c  t  s  a  n  d  p  r  o  -f  e  s  s  i  o  n  a  1   s  e  r  v  i  c  e  s  i  n   t  h  e   f  a  d  e  r  a  i 
marketplace,    with  principal    focus  on  NASA,    DoD  laboratories, 
E n e r g y  a n d  s c  i  e n c e  el  e m e n t s  o -f   C o m m e r c e .      I n  p a s t  ,    t h  i  s  li n i  t 
applied   products  and  softiAjare  from  the  commercial    groups  to 
agency  problems,    including  supercomputers.      This  unit  accounts 
for   less  than  20%  of   current  group  revenues,. 


"T"    image  as  a  complacent  niche  marketer  applies  most  directly  to 
this  division.      Loss  of   previously  sole-source  scientific  and 
e  n  q  i  n  e  e  r  i  n  g  c  o  m  p  u  t  e  r  c  e  n  t  e  r  u.  \z>  g  r  a  d  e  pv  a  j  e  c  t  s  t  cj  U  N I S  Y  S  ,    C  r  a  y  , 
Amdahl,    and   even,    recently,    to  DEC  high-end  machines  revealed  an 
inability  to  recognize  the  technical    advantages  of  competing 
machines,      Gr  amm-Rudman-rioi  1  i  ngs  and  the  Ta;-;   Reform  Act  are 
e  K  p  e  c  t  e  d  to  h  e  a  v  i  1  y  i  m  p  a  c  t  g  r  o  t  h   in   t  h  i  s  mi  a  !•-  !•::  e  t   t  h  r  o  u  g  li  a  t   1  e  a  s  t 
19B8, 


M  a  n  a  g  e  m  e  n  t  u  n  c  e  r  t  a  i  n  t  y  ,  r  e  t  e  i  "!  t  i  o  n  o  f  o  1  d  - 1  i  n  e  "  T  "  a  p  p  r  o  a  c  h  e  s  t  o 
s D 1  u t  i  o n  of  n e w  p  r  o c e s s i  n g  p r  o b  1  e m s  a n Li  t !""! e  s  1  o w  a c q u  i  s i.  t  i  o n  o f 
new  professional  services  talent  have  hampered  plans  to  improve 
this  unit's  market  posture. 


Lji s t._y£).da.t ed  ;      ( j S /  i C;  / 8 7 

GROUPS  GOVERNMENT  SYSTEMS  (continued) 

DIVISIONS    InTormation   Sciences  Di vision    (ISD)  continued 

New  management   is  clearly  indicated,    but  no  signs  have  appeared 
of    imminent  change u 

ISD  has  little  prospect  of  major  growth  unless  its  competitive 
s  t  r  a  t  e  g  i  e  s  a  n  d  s  t  a  f  f  mi  i  k  a  r  e  s  u  b  s  t  a  ri  t  i  a  1 1  y  u.  p  q  r  a  d  e  d  =  M  a  n  p  o  w  e  r 
deficiencies  are  considered  the  major  road  block= 

Aggressive  pricing  and   lower  mark-up  appear  essential  to 
recovering  earlier  growth  rates,   but  this  will    produce  somewhat 
reduced  profit   levels.    Most  profitable  effort   in   the  past  has 
been  the  remarketing  of   modified  standard  products  for  client 
requirements.    Development  of   interface  hardware  or  custom 
software  usually  resulted   in  bid   levels  that  were  sufficiently 
competitive. 

The  value  of   this  unit   is  in   its  leverage  of   existing  commercial 
offerings,   but  management  of   this  division   is  a  significant 
challenge,   since  it   integrates  hardware,   software  and 
professional   services  perspectives,    while  demanding  detailed 
knowledge  of   the  entire   "T"    line=      ''-j"  'b  product   span   is  seen  as- 
inadequate  and  delayed  at  the  mid  to  upper  range    (this  altitude 
is  probably  changing   with  new  announcements  and   deliveries.  "T" 
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gets  high  rnarks  for  service  and  the  quality  of  its  staf-F. 
not   aggressive  in   non-DuD  areas  and   in  pricing^ 
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DIVISIONS    GS  Technology  Center  -  Robert  Lillestrand,  VF 


lIARKET; 

T  h  i  E-  u.  n  i  t  a  d  d  r  s  s  =■  e  s  b  o  t  h  n  e  w  i  n  -F  o  r  m  a  t  i  o  n  p  r  o  c  e  s  s  i  n  g  a  n  d 
applications  technologies  with  emphasis  on  scientific  and 
en g i  n eer  i  n q  p r  ob  1  ems .      Sup p or  t  h as  b een  d  i  v i  d ed  between  -F  ed er a  1 
app  1  i  cat  i  ens  o-f   ETA- 1 0  ,    spec i  al    i  n tel  1  i  gence  pr ocessi  nq  pr o  j acts 
a  n  d  a  d  y  a  n  c  e  d  v  e  h  i  c  1  e  p  1  a  1 1  o  r  m  s    ( s  p  a  c  e  s  t  a  t  i  o  n  ,    n  e  w  s  p  a  c  e  s  h  u.  1 1 1  e  ^ 
supersonic  military  aircraft).      Efforts  are  just  beginning  to 
analyze  new  ways  of   overcoming  erosion  of   the  205  and  300  machine 
m  a  r  !•::  e  t  s  in  the  d  e  f  e  n  s  e  s  c  i  e  n  t  i  f  i  c  a  n  d   1  a  b  o  r  a  t  o  r  y  c  o  m  m  u  n  i  t  i  e  s , 


VHSIC  technology,   Ada  software  applications,    ultra  high-speed 
parallel   processing  and  adaptive/artificial    intelligence  machine- 
prospects  do  not  yet  have  any  clear   leader.    All  mainframes, 
including    IBM,    are  struggling   to  gain   an   edge   in   these  market 
seg  men  t  s ,   c  omp  et  i  n  g  wit  h  un  i  ver  s  i  t  i  ss ,   sup  er -m  i  n  i    h  ar  d  war  e 
developeh-s  and  new  foreign  devel  apmen  ts » 

The  intensive  effort  required   to  complete  the  ETA-10  project 
d  r  a  i  n  e  d  s  o  m  s  o  f   t  h  e  h  i  g  h  -tech  t  a  1  e  n  t  n  e  e  d  e  d  f  o  ••-  t  h  e  f  e  d  e  r  a  1 
governm!ent  markets.      Unless  the  ETA  eMperience  can  provide 
a  I J  p  1  i  c  a  b  i  1  it  y  t  o  e  tn  e  r  g  i  n  g   f  e  d  e  r  a  1    p  r  o  j  e  c  t  s  ,    t  h  i  s  u  n  i  t   m  a  y   1  o  s  e 
V  a  1  u  a  b  1  e  e  k  p  e  r  i  e  n  c  e  in  e  a  r  1  y  d  £■  v  e  1  o  p  m  e  n  t  p  r  o  g  r  a  m  s . 


IS 
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PI Vl'SIGMi!    GS  Technology  Center  (continued) 

Potential    of   this  market   is  good,    but  unit  may  not  reach  expected 
growth  rates  as  a  result  of   required  ETA   investment  and  fading 
"T"    image  in  government   market  as  a  leading  engineering  and 
s  c  i  e  n  t  i  tic  p  r  q  c  e  s  s  o  r  d  e  v  e 1  a p  e r  » 

This  unit   is  not  expected  to  be  profitable,    since   it   is  an 
essential    element  of   future  programs  of   the  Aerospace  and 
Manufacturing  Divisions^      Measures  of   effectiveness  are  difficult 
to  apply  since  much  of   the  past  effort  has  gone  toward  the 
supercomputer  projects 

The  unit   includes  an  equal    mix   of   older  and  newer  technical 
talent.      It  could  not  survive  on   its  own,    but  could  be  combined 
with  new  manufacturing   and  development  facilities  for  advanced 
i  n  -f  o  r  m  a  t  i  o  n  p  i-~  o  c  e  s  s  i  n  g  p  r  o  d  u  c  t   line  s  = 
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Ti'us  small    unit   was   in   severe  trouble   in   the   1933/34  time  trasTieu 
It  spent  most  at    its  time  in   litigation  -  since  it  had  underbid 
and  over  run  many  projects. 

It   is  now  restored  to  health  and   is  winning  tol low-on  and  some 
new  contracts^      In   1936  it  completed «    for  example,    an  ^I^S  million 
contract  from  the  Canadian  Department  of   National    Defense  for  66 
military-specification  artillery  computers  and  associated  spares» 
This  was  a  follow- on  order  to  a  contract   awarded   in  19S2„ 
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PI  VISION ;    Computing  DevicBs  Ltd„  (U„K„) 

Formed   in    19S2  as  a  wholly  owned    "T"   company  at  Hastings, 
Comput i  ng  Devices  now  enjoys  ma jar i  ty  Br  i  t  i  sh  ownership  and  thu 
the  independent   status  necessary  -for   the  commissi  on   of  futher 
government  defence  worku 

Its  airborne  weajDon   management   systems,   based  on  advanced  digit 
electronic  techniques,    are  now  flying   in   such  aircraft  as  the 
Hawk,    Tornado,   Jaguar  and  H<3.rrier. 

The  sop)h  i  st  i  cated  SMS  4000  series,   designed  under  internal 
company  funding  for   NATO,   has  pioneered  the  concept  of 
interoperability  of   all    future  airborne  weapons  across  all 
existing  and  future  aircraft  within  the  Alliance^      And  the 
Company  now  has  a  US  government  contract   to  study  application  o 
t h i  s  c D r ■! c e p t  to  A m e r  i  c a n  a i  r c r a f  t » 

Ground-based  weapons,   stores  management  systems,    real  time 
reconnaissance  management   systems,    airborne  and  ground-based 
image  processing   equipment  and  airborne  computers  and  database 
c  o  n  t  roll  e  r  s  are  o  t  h  e  r   1  e  a  d  i  n  g  e  d  g  e  C  o  rri  p  u  t  i  n  g  D  e  v  i  c  e  s  C  o  m  p  a  n  y 
techno! og i  es  = 
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DIVISION;    Computing  Devices  Ltd„    (U»K„)  (continued) 

At  the  end  or    1986,   CDL  employed  200  people  and  had   1986  revenues" 
o-f   appr  OM  i  matel  y  20  million  pounds  =      It  now  has  over  300  sta-Ff 
and   expects  to  have  400  at   year  end. 

As  majority  ownership  was  transferred   in    19S6,   CDL  revenues  are 
no  1 onger   i  nc 1 uded   in    " j "  ' s  reported  revenues  =      Par t  i  c  i  pat  i  on   i  s 
e  p  o  r  t  e  d  o  n  a  n  e  q  u.  i  t  y  b  a  sis. 
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DWIBIGN :    VT C  ,  Inc. 

In  competinq   for  contracts^    GS  needs  a  SLippl>'  of  Epecialized 
integrated  circuitSu      To  obtain  a  more  rapid  and   assured  saurcE; 
of   supply  of   these  circuits,    in    1984   "T"   acquired  a  46X  interest 
in  VTC ,    Incorporated  a 

VTC  designs,    develops,    manufactures  and  markets  custom,  semi- 
custom  and  standard   integrated  circuits^      It  developed  and 
produces  very  dense,    bipolar  circuits  with  high-speed,  mined 
digital    logic  and  analog    functions =      vTC  is  also  developing  an 
advanced    1=25  micron  CMOS  circuit  with  radiation-hardened 
capabilities  tor  digital    logic  functions^ 

Currently  most  of   the  integrated  circuits  VTC  prnduces  are  sold 
to   "T"   for   incorporation   into  products  manufactured  by  Government 
S  y  s  t  e  m  s  ,    D  a  t  a  S  t  o  r  a  g  e  P  !  ■-  o  d  u.  c  t  s  ,    a  n  d   C  o  m  p  u.  t  e  r  S  y  s  t  e  m  s . 

"T"'s  investments  in  and  advances  to  VTC  as  of   December  31,  I9S65 
w  e  re  $55=  2  m  i  1  1  i  o  n  .      V  T  C  is  e  x  pec  t  e  d   t  o  r  e  g  u.  i  r  e  s  i  g  n  i  f  i  c  a  in  t 
additional    funding  over   the  next   two  years. 

In  May,  1987,  "T"  announced  the  acquisition  of  the  51%  of  VTC 
owned  by  its  founders  and  employees=  VTC  was  formed  from  the 
micro-circuits  division  of    "7"   which  was  bought   by  VTC  in  19S4u 
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GROUP!!        DATA  STORAGE  PRODUCTS  GROUP  (DEPG) 

(Larry  Perl  man,    E^ec.    VP  President) 

Offering  a  broad  range  o-f  h  i  gh-per -f  or  mance  ,  high-capacity 
magnetic  data  storage  products  to  computer  systems  manu-f ac t ur er s 
around  the  world,  DSPG  is  the  largest  supplier  to  its  target 
market  and  accounts  for  more  than  i^lOO  million  worth  of  magentic 
tape  and  optical  disk  drives  that  are  developed  and  manufactured 
b y  L a s e r  fi a g n e tic  St o rage  I  n t  e r  n a t  i  o n a  1  ,  a  c  o m p  a n y  j  o i  n t  i  y  o w n  e d 
by   "T"   and         V„  Philips, 

The  organization   of   DSPG  is  shown   in  the  attached  chart, 
BUS! NESS g 

DSPG  sells  to  original   equipment   manufacturers    (OEMs)  high- 
performance,    high-capacity,   rigid  magnetic  disk  drives  and 
related  components  developed  and  manufactured  by  a  joint  venture 
i  t  m  a  n  a  g  e  s .      1 1  a  1  s  o  s  e  1 1  s  m  a  g  n  e  t  i  c  t  a  p  e  c  j  v  i  v  e  s  a  n  d  d  i  s  k  d  r"  i  v  e  s 
base  d  o  n  optical    t  e  c  I  "!  n  o  1  o  g  i  e  s  t  hi  a  t  a  r  e  d  e  v  e  1  o  p  e  d  a  n  d  m  a  n  u  f  a  c 't  u  r  e  d 
b  y  a  n   a  f  f  i  1  i  a  t  e  d  c  o  m  p  a  n  y .      1 1   i  s  t  hi  e  w  o  r  1  d  '  s   1  a  r  g  e  s  t  s  u.  p  p  1  i  e  r "  o  f 
high-performance,    high-capacity  data  storage  devices  to  OEMs. 
D  S  F'  G  a  1  s  o  o  w  n  s  d  e  v  e  1  o  p  mi  e  n  t  a  n  d  in  a  n  u  -f  a  c  t  u.  r  i  n  g  -f  a  c  i  1  i  t.  i  e  s  -f  o  r 
Hi  a  g !"!  e  t  i  c  m  e  d  i  a  p  r  o  d  u  c  t  i  o  n  ,    a  n  d  hi  a  s  i  n  v  e  s  t  m  e  n  t  s  in  o  t  'n  e  r 
affiliates.      Revenues  of   DSPG  were  :i!>l,045n6  million,  $1,269.1 
million   and   $1,543,0  million   in    1986,    1935,    and  19S4, 
respectively.      Over  25X  of   FYE   19S6  revenues  were  from 
i  nt er nat  i  onal , 
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DSF'G  sells  disk  and  tape  drives  through  a  direct   sales  -force  with 
over   250  sales  representatives  and   through   distributors  to  GEM 
customers  worldwide.      During    19E>5  and    1986,    DSPG  reduced  its 
product   lines    from   14  to  7 -.f    all    concentrated   on   the  upper   end  o-f 
the  data  storage  market- 

Magnetic  Disk  Drives 3      Disk  drive  research,    development  and 
manufacturing  operations  are  conducte^d  by  Magnetic  Per  i  pher'al  s , 
Inr„    (MP I),    a  joint  venture  owned  by   "T"    (757o)  ,  Honeywell 
In-formation  Systems,    Inc=    (14%)  ,   Unisys  Corporation    (5%),  and 
Bull   Systems  S=A=    (67.),      DSPG  manages  MPI=      In  March   1987,  "T" 
a.  g  r  e  e  d  t  o  a  c  q  u  i  !-  e  U  n  i  s  y  s  '    1 3  °  =  i  n  t  e  r  e  s  t   i  n  M  P I   o  v  e  r  a  p  p  r  o  k  i  m  a  t  e  1  y 
a  t w D  y e a r 'peri  o d  n      S %  w a s  t  a k e n  u p   i  m m e d  i  a t e 1 y  a n d    " T "   ha s  a n 
option   to  acquire  the  remaining  57=  „      Under   the  agreement,  Unisys 
has  committed  to  purchase  disk  drives  from  "DSPG  on  an  OEM  basis 
f  o  r  a  t  w  o  y  e  a  r  peri  o  d  =      "  T  "   i  s  d  i  s-  c  u  s  s  i  n  g  w  i  t  hi   t  hi  e  o  t  h  e  r  M  I 
p  a  r  t  n  e  r  s  w  h  e  t  h  e r  +  u.  r  t  h  e  r  iT! o  d  i  f  i  c  a  t  i  o n  s  t  o  the  s  t  r-  li  c  -t  u  r  e  o  f   M  F'  1 
w o u Id  b s  ad V a n t a g e a u s » 

D  i  s  k  d  i-  i  V  e  s  a  r  e  p  r  o  d  u  c  e  d  b  y  M  F'  I   b  a  s  e  d  o  i  "i   o  r  d  e  r  s  f  r  o  m  i  t  s  v  e  n  t  u  r  e 
par  t  n  e  r  s  ,   w  h  i  c  h  a  r  e  t  h  e  e  c  1  u  s  i  v  e  p  u  r  c  h  a  s  e  r "  s  o  f    i  t:  s  p  r  o  d  u  c  t  s . 
" T "  '  s  pure h 3. s e s  f  r o m  M F' I    in c  1  li. d e  prod li c t s  s o  1  d  t o  GEM  c u s t o m e r s 
through  DSPG,    as  well   as  drives  purchased  by   "T"'s  Computer 
Systems  and  Services  Group,      Sales  o-f   magnetic  disk  drives  to  OEM 
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CMstumers  accoLintsd  -for  anpr  ok  i  matei  y  75%  o-F  the  revenues  o-f  DSPG 
i  n    1 986 . 


MP I  manufacturers  rigid  disk  drives  in  5=25",   8" ,   9" ,   and   1 4 " 
d  i  a  m  e  t  e  r  s  i  2  e  s  u      C  u  r  r  e  ri  t.  p  r  o  d  u  c  t  i  o     i  n   t  h  e  s  e  f  o  u  r  p  r  o  d  u  c  t   1  i  n  e  s 
is  comprised  e;-;  c  1  usi  vel  y  of   devices  which  are  both  high-capacity 
(storing  more  than  48  megaby'tes  of   data)    and  high-performance 
(accessing  data   in   less  than  40  mi  1 1 i seconds )  =      The  product  lines 
■are^ 


5.25"   Drives s      T  h e  W r  e n  5,25"   r  i  g  i  d  ,    n  c n - r  e  m  o v  a  b 1 e  d  i  s  k  d  r i v  e 
line  includes  both  full -height  and  half -height  productSo  These 
drives  are  used   in  mini-  and  microcomputer   systems  that  require 
large  amounts  of   storage  capacity,    such  as  engineering 
wor kst at i ons »      Current  production  models  store  from  48  to  300 
megabytes  of   data.      A  higher  capacity  full -height  Wren    I'v  and  a 
half -height  Wren    III   model    were  added  to  the  line  in  1986. 

8"   Drives 5      Two  new  m.odels  in   the  ElAD  S"   module  drive  product 
line  w  e  re  i  n  t  r  a  d  u.  c  e  d   i  n    1 9 86,    o  n  e  s  t  o  r  i  n  g   4  9 1   m  e  g  a  b  y  t  e  s  o  f   d  a  t  a  , 
the  o  t  h  e  r  736  m  e  g  a  b  y  t  e  s  =      T  h  e  s  e  a  n  d   t  hi  e  o  r  i  g  i  n  a  1    3  6  S  m  e  g  a  b  y  t  e 
Li nit  are  us e d   i  n  m u.  1 1  i  - 1  a s k'  i  n g  ,    ni u  1 1  i  - s t  a t  i  o n  c o m p u. t  e r  s y s t  e m s  i  n 
office  network  environments,    and  all    feature  an    18  millisecond 
seek   time.      Volume  shipments  of   all    three  models  are  being  made 


LaEjL_U|:idatecL:_  OS/li/S"/ 

GROUP:  DATA  STORAGE  PRODUCTS  GROUP  (continued) 

in    1937 » 

9"   Drives;      Several    models  of    the  FSD  9"   fixed,    rigid   disk  drive 
store   from  300  to  516  megabytes  of   data  and    fit   in  half   the  width 
o  f   a  s  t  a  n  d  a  r  c J    19"   ui  i  n  i  c  o  rn  p  li.  t  e  r  r  a  c  k  e  n  c  1  o  s  u  r  e  =      V  o  l  u  m  e  ship  m  e  n  t  s 
commenced   in    19S4«      A  companion  prodLict,    the  RSD ,   provides  SO 
megabytes  of   storage  capacity  on  removable  recording  media„ 

1,4"   Dr  i  ves;      In    19S6,    a  nev^J  model    with    1300  megabytes  of  data 
storage  was  added  to  the  X.MD  line  of    14"   -fiKed,   rigid  disk 
drivesn      Other  models  in  the   line  store  S25  or  853  megabytes  of 
d a t a  =      T hi e s e  d r  i  v e s  p r o v i  d e  s o m e  o f    t !i e  h i  q h e s t  si  n q  1  e ~ r a c !■::  d a 't a 
capacities  available  to  the  OEM  computer   industry,    and  feature  a 
data  transfer  rate  of   up  to  3  megabytes  per  second.      All  XHD 
drives  are   in  volume  production   in    1937,      Also  in    1936,  DSPG 
a  n  n  o li  need   its  H y  d  r  a   14"   d  i  s  i<  d  r  i  v e  w  i  t  h  a  s  t  o  r  a g  e  c  a  p  a c  i 't  y  of   7 0 3 
megabytes  of   data,    and  a  data  transfer  rate  of   up   to   12  megabyte, 
per   second  which   is  among  the  fastesiit   in  the  industry.  In 
addition,    "T"   offers  the  SMD ,    a   14"   drive  with  a  removable  disk 
pack   that   stores  either   30  or   300  megabytes  of  data, 

DSPG  has  more  than  700  active  accounts  worldwide  for   its  disk 
drive  products.      Principal    customers   include  many  major 
microcomputer,   minicomputer  and  mainframe  computer  manufacturers., 
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DSPG  is  the  world   leader   in  OEM ,    non-PCM   14"   drives    (flat  market) 
and   in   9"   drives    (the  main   area  at   qnaiity  and   yield  problems 
which  may  not  be  completely  resolved) „      In  the  8"   market  Fujitsu 
leads  but   the  market   is  tending   to  be  usurped  by  the  higher 
p  e  r  t  o  r  m  a  r  i  c  e  5.25"   d  r  i  v  e  s  w  i"i  e  r  e  D  S  F"  G  1  e  a  d  s  a.  1  o  n  g  w  i  t  h  M  i  c  r  o  p  q  i  i  s 
and  Maxtor,      DSPG  has   just  announced  a  nei-g  G"   drive    ( 750MB  ^  16 
millisecond  access-  time)    but   is  not   a  player   in  the  low 
performance  5n25"   market u 

Magnetic  Tape/Optical    Drives  s      In  A  l  a  q  li  s  t ,    1 9  8    ,    hL    V  =    F'  h  i  1  i  p  s  o  ^ 
The  Netherlands  and    "T"    formed  a  new  company,   Laser  Magnetic 
Storage   International    (LMS) ,   to  develop  and  manufacture  mangetic 
tape  drives  and  disk  drives  based  on  optical    technology-      LnS  is 
owned  51%  by  N»    V„    Philips  and  49%  by   "T"=      It   includes  the  tape 
d  r  i  V  e  o  p  e  !•-•  a  t  i  o  n  s   f  o  r-  m  e  r  1  y  c  o  n  d  u  c  t  e  d  b  y  0  C3  m  p  u.  t  e  r  F  e  r  i  p  hi  e  !•  •  a  1  s  , 
I  n  c  »  ,   w  h  i  c  hi  w  a  s  a  j  o  i  n  t  v  e  n  t  u  r  e  o  f    "  T  "   a  n  d  N  C  R  C  o  r  p  o  r  a  t  i  o  r :  ,   a  n  d 
the  optical   disk   drive  operations  of   Optical  Storage 
International,    a  partnership  of   F'hilips  and  "T". 

MARKETS 

T  h  e  in  a  r  !-.•;  e  t   is  s  u.  b  j  e  c  t  to  rapid  t  e  c  h  n  o  1  o  g  y  c  hi  a  n  g  e  s  t  o  t  ri  e  p  o  i  n  t 
w  h  e  r  e  p  r  i  c  e  /  p  e  r  f  a  r  i  n  a  n  c  e  r  a  t  i  o  s  a  r  e?  c  u  t   i  n  h  a  1  f   e  v  e  i  -  y  t  w  o  a  n  d  a 
half   years.      Success  is  dependent   on  product   quality  and 
competitive  manufacturing  costs,,      Vendors  are  marketing  products 


Last  Updated; 


03/ 1 1/87 


GROUP; 


DATA  STORAGE  PRODUCTS  GROUP  (continaed) 


before  adequats  testing  has  been  dons  to  gain  market  share  and 
c amp e t  i  t  i        sd g e  n 


It   is  estimated  that   IBM  has  45%  of   this  -For   its  own  systems 
(captive)  =      The  non-IBM  portion  consists  o-f   other  captive, 
PCM    (plug-compatible  manLit actures)    and  OEM  revenues.  The 
GEM  portion  was  s4  billion   in    19S6  and   will    grow  to  over  $5 
billion  by   1989=    The  total   market   is  expected  to  grow  at  15% 
per  year  through   1939  and  has  the  -Following  character  i  sti  ess 

-  The  non-IBM  captive  and  OEM  markets  are  expected  to 
g  r  o  w  a  t  a  1 o w  e  r  rate, 

-  The  captive  market   served   by  DSPG  will    trend  down 
because  of   the  Unisys  exit. 

The  GEM  market  addressed  by  DSPG  will    grow  at  3%, 

-  Growth  rate  outside  the  US  will    be  higher  than  within, 

-  Unit   growth   will    be  higher   than   revenue  growths 

-  Small    drives  will    grow  fast  5    except   for    IBM  and 
compatibles,    large  drives  will    decrease u 

These  factors  will   put  continued   pressure  on  cost  reduction  to 
achieve/hold  profitability.      DSPG  has  recently  lost  one  of  its 
captive  customers    ( Un i sys/Sper r y )    although   it  will   stay  as  an  GEM 
customer   over   the  next  two  years  while  Unisys  changes  over  to  its 


1  ) 


Disk  Drivess 


This  market  was  worth  $15h  worldwide  in  i9S6» 
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old  Memorex   facility-      uptical    storage  growth   will    be  high  in 


image  pr 


ng  applications  but  will    not  replace  magnetic 


s  t  o  r  age  i  n  D  F'  a  p  p  1  i  c  a  t  i  o  n  s . 


"T"    is  the  only  OEM  supplier  ot   9"   and    14"   removable  disk  drives. 
D  S  F'  G  h  a  s  a  1  a  r  g  e  p  a  r  t  s  b  u  s-  ins  s  s    ( -i"  6  5  m  ill  :i  o  n   i  n    1 9  S  6 )    a  n.  d  h  a  s  a 
20X  market  share   in  OEM  disk  drives.      Except   -for   Seagate  no  other 
competitor  has  as  large  a  share    (Seagate  is  roughly  equal). 
Fujitsu,   Hitachi,   Micropolis,    Miniscriben    Maxtor,  Seagate, 
T'  Q  s  h  i  b  a  ,    P  i- ■'  i  a  m  ,    a  n  d  Q  u  a  n  t  u.  m  a  r  e  t  hi  e  p  i  -  i  n  c  i  |j  a  1    c  o  m  p  e  t  i  t  o  r  s  „      T  h  e 
■follo^Aiing   is  a   forecast  of   worlwide  OEM  revenues    (as  per 
Di  sk/ Trend  )  s  .;  ■ 
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1986 


^  r"it~:- 
1  -/  O  . 


19SS 


1    ^7  C'\  "7 


Sales  (*M) 


US 

Non-US 


Total 


1912 


3057 


2566 
1436 

4002 


2899 
1707 

4606 


2980 
1232 

4912 


3060 
5144 
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Optical    Disk  Products;      LMSI   has  an    13--20%  share  o-F  the 
optical    d r  i  v e  market.      T V\ e  t  o t  a  1    m a r  I-:; e t  ship  r ii e n  L  s  -F  o r  t  ki e s e 
p  r  o  d  u.  c  t  s  i  s  e  s  t  i  m  a  t  e  d  t.  o  b  e  ■  4 0 0 M  i  n   1937  a  n  d   i  n  c  r  e  a  s  i  n  g  t  o 
^:l.5B  by   1991    (Rothschild).      Principal    competitors  -For  LMS 
in  the  optical    storage  -field  nclude  several    large  Japanese 
manufacturers.      Within   the  next   feiAi  years,    LMS  plans  to 
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introducs  variations  o-F   the  Laser  Drive   1200,   and  to 
introduce  the  Laser  Drive  500  series    (5n25''   WORM)    to  be  sold 
in  the  personal   computer  ffiarket,      LMS  plans  to  introduce  the 
5»25"    laser  storage  unit   in   late   1937  or   early  1983„ 
J  a  p  a  n  e  s  e  a.  n  d  d  o  m  e  s  t  i  c  c  o  m  p  a  n  i  e  s  c  u  r  r  e  n  1 1  y  a  r  e  d  e  v  e  1  o  p  i  n  g 
5 a  25"   products,    and  are  expected  to  be  very  strong 
competitors.      LMSI's  position   in  price/performance  is 
competitive  ir^ith  Hitachi    (market   leader)    Optimem  (subsidiary 
of   Cypher  Data)    in    12".    It   is  expected   that   its  5»25"  will 
also  be  competitive.    More  revenue  is  expected  -from   12"^  more 
units  -From  5»25".    Sony  is  forecast  to  ship  eraseable  optical 
5=25"   drives  in   1933,   but  this  technology  is  still  unproven= 

Optical    technology  has  certain  advantages  over  magnetic 
tech  n  o logy,    a  s  w  e 1 1   a s  a  p pi i  c  a  t  i  o  n  c  a  p  a  bill t  i  a  s  n  o  t  n  o  w  m  e  t 
by  magnetic  storage,   that  could   lead  to  the  development  o-f  a 
s  u.  b  s  t  a  n  t  i  a  1    rn  a  r  k  e  t  -F  o  r  o  p  t  i  c;  a  1    d  i  s  k  d  v  i  v  e  s   i  r"i  t  h  e  1  o  n  g   t  e  r  m » 
These  ad  v a n  t  a g e s  i  n c  1  u d e  -f  a r   g r  e a t  e r  c  a p  a c  i  t  y  ,    1  o w a r  c o s t  e r 
u  n  i  t  o  f   s  t  o  r  a  g  e  ,   d  a  t  a  p  o  r  t  a  !.:•  i  J.  i  t  y  a  n  d  g  !■-  e  a  t  e  r  s  t  a  bill  t  y  o  f 
s  t  o  r  e  d   d  a  t  a  =        A  n  t  i  c  i  p  a  t  e  d   u  s  e  s  f  o  r   o  p  t  i  c  a  1    s  t  o  r  a  q  e  d  e  v  i  c  e  s 
i  n  c  1  Li  ci  e   1  o  vg  -•  c  o  s  t   d  u  p  1  i  c  a  t  i  o  n   a  n  d   ci  i  s  t  r  i  b  u  t  i  o  n   o  -F   s  o  f  t  w  a  r  e  , 
long-term  storage  o-f    text   and   images    (archival)    and  backup 
storage  applications.    After  many  years  of   development  and 
•false  starts,    optical    storage  technology  is  noi^  emerging  as 
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a  high  growth  application  -fieldu    It   will    b3  the  electronic 
tile   in  Office  Au tomat i on „      Filenet,    one  of   the  few  pure 
plays,   has   just  gone  public   with  a  valuation  of   4-!"  times 
revenues » 

3)        M  a  q  n  e  tic  T  a  p  e  E)  j--  i  v  e  s  s      LMSI's  magnetic   tape  subsystems  were 
transferred   in    1?36  from   "T"   and   include  the  products  that 
are  produced   for   the  CYBER    ISO  range    (low-end  639-1 
streaming  tape  with  both  phase  encoding  and  group  code 
recording  capabilities  to  the  200  ips  679-7)    and  three 
families  of   products  for  the  OEM  market; 

-  The  Sentinel    series,    a   1/4"   tape  subsystem  for  use  as 
backup   for  micro-  and  minicomputer   Winchester  disks 
(between  30-100  MB) „ 

-  The  Keystone  series,    a  standard-  1/2"    drive  tape  line= 

-  The  F'  a  t  r  i  o  t  2 4 0  ,    a   1  /  2  "   c  a  r  t  r  i  d  g  e  s  t  r  e  a  m  i  n  g  t  a  p  e  d  r  i  v  e 
(240  MB) = 

D  3  G  h  a  s  r  e  v  e  r  s  e  d   t  h  e?  e  a  r  1  i  e  r  d  eel  i  n  e  of    it  s  0  E  M  a  c  c  o  u.  n  t  s    ( w  h  i  c !"  i 
now  represent  85X  of   the  unit's  business  excluding  the  captive 
revE^D.u.s  of   the  MP  I   partners).      The  qu.ality  image  has  been 
i  m  p  r  o  V  e  d  a  s  e  v  i  d  e  n  c  e  d  b  y  t  h  e  a  d  d  i  t  i.  o  n  o  f   n  e  w  a  c  c  o  u  n  t  s  s  u  c  h  a  s 
PF\IME,    SONY,    and   COMPAQ^      However,    a  warranty  problem  on  its 
previously  troubled   F"SD-2   line    (9"    drives)    was   identified  for 
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which  reserves  have  yet  to  be  set  aside    (because  there  is  na 
history  to  support  that  action    from  an  audit  standpoint) »  DSPG 
s  a  y  s  the  y  n  o  w  k  n  o  w  h  o  w  t  o  m  a  k  e  t  h  e  s  e:  u.  n  i  t    ,    s  o  t  h  e  p  r  o  b  1  e  rn 
applies  only  to  earlier  shipments  estimated  at   less  than  50,000 
un.  its  = 

DSPG  has  a  $:400-500M  contract  with  AT?/T  which   looks  unlikely  to 
be  -fulfil  led=      Thought   is  that  ATS^T  will   elect  to  pay  the 
cancellation  charge  rather  than  take  units  they  cannot  sel 1 » 
DSPG  has   just  closed  a  large  contract  with  Sony  tor  5n25"  drives 
valued  at  -i'SOM  over  three  years. 

EjSPG  has  paid  a  high,  price    (over  $100M  or  more)    to  develop  and 
m  a  s  t  e  r  t  h  e  t  h  i  n  -  f  i  1  m  head  t  e  c  h  n  o  1  o  g  y    ( T  F  H )  -.      T  h  i  s  t  e  c  h  n  o  1  c  g  y  i  s 
key  to  higher  performance,   higher  capacity  drives »      These  kinds 
D-F   drives  are  required  -for  the  -fast  growing  segments  o-F   the  data 
p  r  o  c  e  s  s  i  n  g   i  n  d  u  s  t  r  y    ( e  ;•:  a  fn  p- 1  e  m  u  1 1  i  •-  u  s  e  r  s  y  stems,    e  n  q  i  n  e  e  i  n  q 
workstations,   expert  systems,    etc.)-      While  there  are  now  one  or 
two  merchant  suppliers  of   TFH  they  do  not  have  DSPG ' s  cap ability  a 
D  S  P  G  '  s  US  c  o  m  p  e  tit  o  r  s  do  n  o  t  h  a  v  e  t  hi  is  c  a  p  a  b  i  1  i  t  y  i  n  -  h  o  Li.  s  e  s 
F  Li  jit  s  L.i.  a  n  c  j  Hit  a  c  h  i   h  a  v     it.      D  S  P  G  n  o  w   i  n  t  e  n  d  s  t  o  m  a  r  k  e  t  T  F  H  a  s 
components.      D  S  F'  G  i  s  c  u  r  r  e  n  1 1  y  s  o  1  e  ~  s  o  u  r  c  e  s  u.  p  p  1  i  e  r  +  o  r  U  n  i  s  y  s 
(old  MemoreK )    and  no  other  source  can  meet  specs  with  consistent 
yields.      TFHs  now  cost   less  than   -fei^ritE?  heads  =      DSPG  has 
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recently  announced  a  s^econd  shift   -for  TFH  p-roduc  t  i  on  and  now  has 
capacity   for  2M  heads  per  year.      At  :^-"20  per  head   this  represents 
a  $40M  business =      Estimated   internal    and  captive  use  is  about 
50%.  ... 

T  hi  e  b  u  s  i  n  e  s  s  s  e  q  u  e  n  t  a  t  i  o  n  o  i  D  S  F'  G  i  s  s  h  o  w  n  in  t  h  e  a  1 1  a  c  1 1  e  d  c  h  a  r- 1 . 
B  a  s  i  s  f  G  r   t  h  e  a  n  a  1  y  s  i  s  i  s  a  s  -F  □  1  1  q  w  s  s 

C a p t  i  V e  b li s i  n e s s  w as  re d u c e d   i  n    1 9 S 6  d u. e  t o  t h e  g e n e r  a  1   si  o w - d q n n 
in   the  c  a  m  p  u  t  e  r  b  u.  s  i  n  e  s  s  a  f  -f  e  c  t  i  n  g  in  a  i  n  f  r  a  m  e  c  □  m  p  a  n  i  e  s  ^   a  n  d 
increased   in   1 9  S  7  tor  t  h  e  r  e  v  e  r  s  a  1    o  f   t  hi  a  t  t  r  e  n  d  » 

The  numbers  for    1983  and   1939  were  reduced  -Further   in  the  captive 
business  because  of   Unisys  leaving  the  MPI    joint  venture.      In  the 
aver  500  megabyte  category   it   is  assumed  that    "T"   will   t  i  ;•:  its 
FSEj--  II   p r  ob  1  ems  i  n    1 9B7  an d  b e  ab  1  e  t o  p ar  t  i  c  i  p at e  i  n  t h e 
s  i  g  n  i  f  i  c  a  n  t  g  r  o  w  t  h  e  ;•;  p  e  c  t  e  d   i  n   t  h  i  s  m  a  r  k  e  t   in   1 9  S  8  a  n  d   1 9  S  9 » 
R  e  m  Q  v  a  b  1  e  s  t  o  r  a  g  e  d  r  i  v  e  s  w  e  r  e  n  o  t   r  e  d  u  c  e  d  s  i  g  n  i  -F  i  c  a  n  1 1  y  i  n  t  hi  e 
Qngoing  years  bc-cause  o-f   the  general    trend  away  -from  this  method 
of   s t o r a g e „      It   i  s  i  n h e r e n 1 1  y  1  e s s  r e  1  i  a b  1  e  1 1 i a ni   t !"i e  -F  i  ;< e d  d i  s k s 
a  n  d  r  e  a  1 1  y  i  s  o  n  1  y  n  e  e  d  e  d  t  a  r  a  c  t  i  v  i  tie  s  w  here  d  a  i:  a  i  s  r  e  q  li  i  r  e  d 
to  be  removed  -For  security  pur  posers  or   special  system 
requirements.      Heads  and  others  shows  a  significant  growth  due  to 
"  T  "  '  s  a  n  i-i  o  li  n  c  e  m  e  n  t  t  o  e  i  "!  t  e  r"  t  h  e  m  e  i--  c  hi  a  !"i  t  hi  e  a  d  b  i_i  s  i  n  e  s  s  a  n  d   i  t  s 
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s  t  r  o  r"i  g  technic  a  1    p  o  s  i 't  i  n  w  i  t  h  t  l"i  is  c  o  rn  p  q  n  e  n  t . 

In  general   there  will   be  a  shift   in   the  snarket  between  "large" 
and   "small"   with  sma.ll   growing  du.te  to  the  fa.ct  that  more  storage 
can  be  -Fitted  onto  ever  smaller    form   f actors »      There  is  also  the 
i  n  t  r  o  d  i_i  c  t  i  o  n  of   the  3   1  /  2  "   d  !•-  i  v  e  w  hi  i  c  h    ' "'  T' ' '   h  a  s  a  n  n  o  li  need   it  will 
start  production  on   in   19S3,      Over   the  years,   current  low 
capacity  5=25"   r e q li i  r  e m e n t s  will    be  s e r  v e d  b y  h i  g h e r  c a p a c i  t y  3 
1/2",    and  middle  and   large  capacity  8",    9",    and    14"   drives  will 
be  served  by  higher  capacity  5u25"u 

T 1-;  e  o  V  e  r  all   c  o  n  c  1  u  s  i  o  n   f !  -  o  m  t  h  i  s  i  i  v  e  y  e  a  r  r  e  v  e  n  li  e  m  a  1 1"  i      i  s  t  h  a  t 
the  small    disk   drive  business  will    be   growing   almost   2   1/2  times 
i  n  -f  Q  u     y  e  a  r  s  =      T  hi  e  a  s  s  u.  mi  p  t  i  o  n   is  that    "  T  "  '  s  e  f  -f  o  r  t  t:  o  i  n  c  !■-  e  a  s  e 
its  capacity  o-F   5=25"   will   be  successful    and  that  the  3   1/2"  that 
it   is  pi  a  n  n  i  n  q  t  o  p  r  o  d  u  c  e  in  Sing  a  p  o  r  e  w  i  1  1    a  1  s  cj  b  e  s  u  c  c  e  s  s  f  u  1  = 
The  1  a  r  q  e  d  i  s  k  d  r  i  v  e  b  u  sine  s  s  i  s  eve  r   dec  r  e  a  s  i  n  g  b  e  c  a  u.  s  e  o  -F   t  h  e 
f  a  c  t  o  r  s  m  e  n  t  i  o  n  e  d  a  b  o  v  e ,      The  o  n  e  a  n  o  m  a  1  y  i  n   t  li  e  t  r  e  n  d   i  s  t  h  e 
slight  u  p  t  i  c  !•::  t  r  o  mi   1987  to   1 9 8  8 »      T  h  is   is  c  a  li  s  e  d  b  y  a  n  a  s  s  li  m.  p  t  i  o  n 
that   "T"   will   get  a  larger  share  o-F    the  over  500 

megabyte  market  as  a  resu.lt  o-F   having  CLired   its  problemis  on  the 
F3D-II   and  that  the  reiuovable  disk  drive  business  will   not  have 
eroded  so  dramatically  between    1987  and    1988  as   it   does   in  later 
years ■=      The  long  term  trend  shoves  a  significant  decrease  in  the 
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voluma  and  revenue  from  large  disk  drives=  This  means  that  there 
will    be  aver   capacity  in   the   large  disk  drive  plants. 

Growth   in  DSPG  will    come  +rurTi  the  new  products,    particularly  the 
5=25"   and  3^5"   drives  and  optical    storage^      In    19S6,    25a.  of  OEM 
business  ca-ne  -from  old  products,    declining  30a,  a  year,   while  the 
rsmainder  came  tram  new  products   increasing  20%  per  yearu      In  the 
workstation  and  supercomputer  markets,   DSPG  has  excellent 
prospectss      it   is  well   placed   in   the  3"   market  and  has  the 
■fastest  access  in  the   100-300  MB  5»25"   market=      The  5=25"  100-300 
MB  and  the  3=5"    (DSPGs  new  entry)    30-100  MB  drive  markets  are  the 
"f  as t  est   Q  r  ow i  n g  , 


DSPG's  pro-fit   is  dependent  on  cost,    yield  and  quality  control  in 

manufacturing   operations  and  on  production  cycles/learning  curves 

f  o  r  n  e  w  p  r  o  d  li  c  t  s  .      ii  o  s  t  o  f   t  h  e  c  u  r  rent   line  prod  u  c  t  s  t  a  k  e 

advantage  of   DSPG's  superior  thin-film  technology =  Added 

r  e  V  e  n  li  e  s  f  r  o  m  i  m  p  r  o  v  e  d  r  e  1  a  t  i  o  r  i  s  w  i  t  h  0  E  M  s  a  n  d   i  i"  i  c  r  e  a  s  e  d 

p  r  Q  d  u.  c  t  i  o  n  v  a  t  e  s  a  t  t  h  e  0  k  1  a  hi  o  mi  a  C  i  t  y  p  1  a  n  t  s  l"i  o  li.  1  d  c  o  m i  b  i  n  e  t  o 

f  u  r  i:  li  e  r   i  m  p  r  o  v  e  p  r  o  fit  m  a  r  g  ins.      D  S  F'  G  '  s  p  o  s  i  t  i  o  r":   in  3  "  - 1 4- "   die  !■■■:  s 

i  s  s  t  r  a  n  g  e  r    ( a  n  d  t  h  e  r  e  f  o  r  e  u  n  d  e  r   1  e  s  s  p  r  i  c  e  p  r  e  s  s  u.  r  -  e )    t  h  a  n  t  h  e 

5  n  2  5  "   a  r"!  d  b  e  1  o  w  =      F  o  i  -  a  v  a  r  i  e  t  y  of   re  a  s  o  i  ■!  s    (fewer  c  o  m  p  e  t  i  t  o  r  s  i  n 

the  business,,    Fujitsu  raising  prices,   resolution   of   the  warranty 

problems  and  control    of   the  thin  film  head  technology  and  costs) 
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it   is  -fslt  that  the  opportunity  to  improve  pro-Fit   is  better  in 
t  h  e  1  a  r  g  e  d  r  i  v  e  s  t  h  a  n   i  n  t  h  e  s  m  a  1  I   d  i-~  i  v  e  s  =      F'  r-  i  c  e  /  p  e  r  t  o  r  m  a  n  (i  e 
pressure  on  the  5.25"   will    be  severe  because  o-f   the  large  number 
of   US  suppliers.,      (However,   recent  difficulties  at  Maxtor 
indie  a  t  e  t  h  a  t  p  r  o  cl  u  c  i  ri  g  5 »  2  5  "   c  a  p  a  c  i  t  i  e  s  c  o  m  p  e  t  i  t  i  v  e  w  i  t  h  8 ' '   m  a  y 
be  difficult   to  achieve).      The  start-up  costs  of   the  new  3u5" 
Singapore  plant  will    depress  near-terrn  profits^      DSF-'G's  profits 
could  be  increased   if   the  present  European  production  could  be 
s hi  i  f  t e d  to  t h e  F a r -East    ( n o t  a n  e a s y  s o  1  u t  i  o r  - )  = 

D S P G  h a s  V a  1  u e  in  f  o u r  d i  f  f  e r e !'i t  s e q rn e n t s  ,   d i  s k  d r i  v e s  , 
coiiiponents,   optical   storage  drives  and  tape  drives„      The  thin- 
film  technology  has  value  as  a  CQfTiponent  business  to  the  DEM 
market.      The  resolution  of   the  MP I   contractual    agreements  will 
r e p i- e s e n t  a  p )■- o b  1  e in »      All   p r o d u. c t s  a r e  s o Id  b y  a  s i  n q  1  e  s a  1  e s 
force.      However,    the  sales  force  is  large  enough  that  separate 
g  r  a  u  p  s  c  o  u.  1  d  b  e  c  r  e  a  t  e  d  f  o  r   1  a  r  g  e  d  r  i  v  e  s  ,    s  m  a  1 1    d  r  i  v  e  s  a  n  d 
optical    products.      Optical    product  sales  could  be  as  high  as  -t:30M 
in    1 9  S  7  ,    wit  h  a  s  t  r  o  n  g  g  r  a  w  t  h  c  li  r  v  e  in   1  a  t  e  r  y  e  a  s  „      T  h.  e  s  e  s  a  1  e  s 
will    not  significantly  impact  magnetic  product  sales,   so  revenues 
w ill    be  a d d  i  t  i  v e , 

Despite  reassurances,  the  9"  drive  problem  has  not  been  resolved. 
As   it   stands  today,    sales  of   the  unit   have  practically  stopped 
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while  customers  wait   to  see  the  situation  more  clearly=      "T"  says 
it  will   cost  a  max  i  mam  of   :fl500  per  unit  to  repair,    but  doesn't 
know  to  how  many  this  will   apply  nor   the  total    cost  which  could 
rea.ch   $75  million. 

STRATEGY;;  '     :  .  . 

PI  ant  Rat  i  onal  i  z  at  i  on  g      The  volume  trend  -for   large  drives  will  be 

down  as  per  our  five  year  revenue  matrix   forecast »      Trend  for 
small    drives  will    be  up »      "T"   will    have  production  facilities  in 
the  Far  East   for  sm.all    drives^      "T"   will    also  have  production, 
facilities  in  Oklahoma  City  for  small    drives^      Because  the  trend 
in   large  drives  will    be  down  DSPG  will    have  excess  capacity.-,  To 
reduce  capacity  of   the  higher  cost  German  plant   should  be 
closed.      It  may  be  desirable  to  have  a  Common  Market  plant  for 
s  iTi  all    d  i'~  i  V  e  s .      F'  o  r  t  u  g  a  1    c  o  u  1  d  p  r  o  v  i  d  e  t  ii  i  s  f  a  c  i  1  i  t  y «      H  e  a  d 
production  should  be  expanded   in   the  Far  East    (DSPG  present 
p  1  a n  ')  u      T h e  M i  n r"i e a p o lis  pi  a .n t  w i  1  1    p r o b a b  1  y  !-i a v e  e c e s s  c a p a c i  t y  = 
T  h  i  s  m  a  y  b  e  a  m  u  1 1  i  -  s  i  t  e  p  1  a  n  t    (it  w  a  s  o  n  c  e )    s  o  d  o  w  n  s  i  z  i  n  g  w  o  u.  1  d 
be  possible^      Desirable,   would  be  to  bring  optical    drive  products 
t  o  M  i  n  n  e  a  p  o  1  i  s ,      T  h  i  s  w  o  u  1  d  r  e  q  u.  i  !-~  e  a  n 

a g r  e e iii e n  t   w  i  t  ^ i  !•••' !-i  i  1  i  p  s .      0 1  h  e r  p o s s  i  b  i  1  i  t  i  e s  a r  e  n  o n  d  r  i  v e 
products  from  the  rest  of   the  operations  -  especially  if   one  of 
the  other  businesses  exited  and  some  residual    parts  or  other 
support  production  are  needed,.      There  may  be  possibilities  to 
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increase  media  production   in  Minneapolis  or  Oklahoma  City=  This 
p  r  Q  d  u.  c  t  r  e  q  u  i  r  e  s  a  h  i  g  h  d  e  g !-~  e  e  o  t   a  li  t  o  m  a  t  i  c  n  =      T  \~  e  -5  k  i  1 1  s  a  r  -  e  i  n 
D  S  F'  G  t  o  d  o  t  h  i  ■-■  „      D  S  P  G   is  pi  a  n  ri  i  n  q   r"  i  g  i  d   d  i  s  k   m  a  d  i  a  p  i  -  o  d  li  c  t  i  o  n   i  I'l 
the  Fa.!--  East^ 

A  d  d  i  n  q  N  e  w  F'  r  o  d  u.  c  t  s  t  o  Line  s      T  h  e  rn.  o  3 1  o  b  v  i  o  u  s  is  t  hi  e  L  M  S I   1  i  n  e 
of   optical    storage  drives  and  tape  drives^      Juke  boxes  for 
o  p  t  i  c  a  1    w  D  L.i.  Id  a  1  s  o  b  e  a  q  o  o  d  prod  u.  c  t   f  o  i"  0  !■::  1  a  h  o  rn  a  C  i  t  y  o  r 
Minneapolis,      Tape  drives  were  once  made  in  the  Oklahoma  City 
plant.      There  are  some  complementary  acquisitions  possible  that 
c  o  u  1  d  u  s  e  the  p  r  o  d  li  c  t  i  n  a  n  d  d  i  s  t  r'  i  ta  li  t  i  o  n  o  f   D  S  F' G » 

Disposal    of   DSPG^      If    it   were  desirable  to  dispose  of   DSPG  it 
woLild  best  be  done  in  two  pieces?      1)    disk  drives  and  2)  "T"'s 
interest   in  L  M  S I »      E  e  c  a  u  s  e  o  f   t  h  e  f  o  r  e  c  a  s  t  d  e  c  1  i  n  e  i  n   1  a  r  q  e  d  i  s  !••■: 
d  r  i  V  e  b  Li  s  i  n  e  s  s  it   i  s  n  o  t   1  i  k  e  1  y  t  h  a  t   i  t  c  o  u.  1  d  b  e  s  o  1  d  s  e  p  a  r  a  t  e  1  y 
-  e c e p t  t o  s o m e o n e  w h o  w old   j u s t  w a n t  to  c a. s h   i  t  o u t .      W hi  i  1  e  w e 
tend  to  look  at   large  and  small    as  separate  businesses,  they 
probably  are  not.      Cu.stomers  are  buying  form  factor    (19"  relay 
r a c  k  to  3   1  / 2  "  F' C )  ,   c a p> a c  i  t y  ,    a c c e s s  t  i  m e  ,   a n d   1 1-- a n s f  e r  r a t e » 
Generally  there  is  a  trade-off   among  these  factors,    but   it  is 
c  o  n.  s  t  a  n  1 1  y  c  h  a  n  q  i  n  g  g  e  n  e  r  a  1 1  y   in   f  a  v  o  i--  of   m  o  r  e  a  n  d  f  a  s  t  e  r   i  n 
smaller   form  factors.      No  bu.yer   of    large  wC'Uld   want   to  be 
restricted  from  going   into  the  small    disk  drive  taLisiness,  No 
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buyer  of   the  small    disk  drive  business  lAjould  want   the  owner  o-f 
the   large  disk  drive  business  to  be  able   to  compete  with  him. 
This  then   leaves  two  choices  -for  disk   drives:      a)    sell    all,   or  b) 
sell    separately  with   the  buyer  o-f   the   large  in  a  run  out  or 
liquidation  mode. 

Thin   film  head  technology  is  a  strong   incentive  for  a  buyer  of 
the  business.      The  thin  -film  head  business  could  be  sold 
separately  but   it  would  damage  the  value  of   the  remaining 
business  and  reduce   the  number  of   possible  buyers =      A  rough 
estimate  of   the  value  of   the  large  disk  drive  business  on   a  cash 
out  basis  would  be  between  $200-"250  million.      Under  this  scenario 
the  thin  film  head  business  would  go  with   the  small    disk  drive 
business  and  parts  would  go  with   the   large  disk  drive  business. 
This   is  probably  not   a  pure  division  since  the  small    disk  drive 
business  also  has  some  parts.      However ^   using  a  factor  of    1,8  x 
expected    193S  revenue  the  small    disk  drive  business  would  have  a 
value  of   460  k    i,S  equals  $S28  million.      Thus,    if   we  used  200  for 
large  business  and  S28  for  the  small    we  have  a  total    value  of 
$1,028  million.      To  this  one  should   add   the  value  of  "T"'s 
interest   in  LMSI   of   about  $70  million.      Total    valuation  of  the 
business   is  between  :f900  million  and         billions      "T"'s  share  of 
this  would   be  worth   *S50-950  million,,    Two  factors  would  affect 
the  valuation  rather  dr amat i cal  1  y s      1)    does   "T"   really  have  the 


Liy3i_Ug[da  teclL  03/11/87 

GROUP:  DATA  STORAGE  PRODUCTS  GROUP    ( CDnt i nued ) 


F  S  D  - 1 1   f  i    e  d  a  n  d  c  a  n   i  t  h  o  1  d  t  !-i  e  c  u.  s  t  o  m  e  r   b  a  s  b  -f  o  r  t  I'l  is  p  r  o  cJ  li.  c  t  , 
and  2)    does  it  have  a  good  coiTipet  i  t  i  va  3   1/2"   design  and  will  it 
be  able  to  get   its  market  share  of   this  very  rapidly  growing 
p  o  r  t  i  o  n  a  f   t  h  e  s  m  all   d  i  s  k  d  r  i  v  b  b  li  s  i  n  e  s  s , 
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GROUP:  BUSINESS  SERVICES,   David  P.    White,   Exec.    VP  President 

PRINCIPAL  DIVISIONS: 

-  A  r  a  i  t  r  o  n    ( A  n  h  h  o  n  y  J  ,    A n r-  i  c  l"i  i  o     P  r  e s  i  d  e  n 't ) 

-  "T"   Bi-usiness  Centers    (Pat  Del  aney  J-r esi  dent ) 

-  QuorufTi    (Harry  Beisswenqer) 

~  Financial   Services    (Charley  Brawn,  President) 

~  Business   Information  Services    (Don  Vacheron) 

BUSINESS.?  -  ■ 

BSC  was  established   in    1984  and  provides  processing  services, 
software  products  and  turnkey  systems  to  over  20,000  clients  US- 
widen      Target  markets  include  Banking,    -financial  services, 
broadcasting,   manu-f  actur  i  nq  ,  1  egal    services.   Fortune  1000 
companies  and  small    businesses.      Revenue  -for  the  group   in  1986 
was       445 „6N    (a  2u6%  increase  over    1935)    and  made  a  significant 
contribution  to  profits.      Revenue  gains  were  largely  due  to 
Arbitron  and  Financial   ServiceSu      Arbitron  acquired  the  assets  of 
Broadcast  Advertiser  Reports,    Inc.    in  December,    1986.  Healthcare 
services  were  partly  sold  off    (medTEC  to  Cycare,    HELP  to  3M)  and 
partly  closed  down.      The  business  breaks  down   into  four 
c  a  t  e  g  o  r  i  e  s  o  f   s  e  r  v  i  c  e  s    ( w  h  i  c  h  g  r  o  u  p   t  'n  e  u  n  i  t  s  t  o  g  e  t  'n  e  r  b  li  t.  w  h  i  c  h 
are  not   all    operations  in  their  own  right) s      Mar  ket  i  nq 
Inf ormat i  on  Servi ces  including  Arbitron  and   licensed  software, 
M  a  n  a  q  e  m  e  n  t  S  e  r  v  i  c  e  s  i  n  c  1  u  d  i  n  g  t  h  e  D  a  t  a  C;  e  n  t  e  r  s  ,    il!  u  o  r  u  m  a  n  d 
administrative  services  Financial    Services  includes  credit  union 
ser  V  ices,    lie  en  sed  sof  t  war  e ,   DEC  I MUS / ACT  I ON  an  d   sec  ur  i  t  i  es 
t  f-  a  d  i  n  q  a  n  d  0  [.ng  r  a  t  i  o  n  s  S  e  r  v  i  c  e  s  p  r  o  v  i  d  e  s  c  o  m  m  l.i  n  i  c  a  t  i  a  n  s  a  n  d  d  a  t  a 
center  operation  to  "T". 
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GROUP;  BUSINESS  SERVICES  (David  p.,  Whits,  EKec=  VP  Z-.  President) 
UNI JT s  A r b i  t r o f!    ( A n  1 1"! □  n y  J  .    A li i~ i  c: hi i  o  ,    P r e s i  d s? i t ) 

RESULTS a  1987 

Rgygnua  UF 

ISO  30  150  20 

MARKET; 

Arbitron  Ratings  Co„    provides  broadcast  audience  measurement 
services  in  competiticn  with  A=    C„    Nielsen,   Pulse  and  othersu 
Data   is  collected   via  metering   devices    (Scan   America) , 
telephone    (Arbitron 's  own  staff)    and  diaries  held  by 
V i  e w e r s / 1  i  s t e n e r  s .      Li  -f  e s t y  1  e  c lust  e r  a n a  1  y s i  s  b y  zip  c o d e  i  s 
also  provided  through  the  ClusterPlus  servicea      Services  includes 

-  Audience  measurement   services  are  provided  to  more  than 
6,000  clients^      Included  are  600  television  stations, 
1,900  radio  broadcasters,    and  over  3,500  advertisers 

a  n  d  a  q  e  n  c  i  e  s  = 

-  Arbitron's  -field  staff   of   more  than  3,000  contacts 
about  2.5  million  households  annually  to  obtain 
television-viewing  and  radio-listening  informatian» 

.  -         Data  on  viewing  and   listening  habits  are  collected 
t  h  r  o  Li  q  h  d  i  a  i-  i  e  s  a  i  'l  d  ,    f  o  r   some  t  e  1  e  v  i  s  i  o  n   a  u.  d  i  e  n  c  e  s  , 
t  h  r  o  Li  Q !"!  m  e  t  e !-~  i  n  q  d  e  v  ices ,-. 

-  A  r  b  i  t  r  o  ri   m  e  t  e  r  i  n  g   s  e  r  v  i  c  e  s  a  r  e  a  v  a  i  1  a  b  1  e   i  n    1  1 

mar kets----New  Ycrk,   Chicago,    Los  Angeles,    San  Francisco, 
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DIVISIONS    Arbitron  (cDntinned) 

Phi  1  ad^^i  phi  a  ,    Boston,    Detroit,    Dallas-Ft-  Worth, 
UJashington  D„C»,    Houston,    and  Miami  a      There  are  350  to 
5 0 C)  I! ! e t  e r  s  ins t  ailed   i  n  e a c  h  c  i  t  y . 

Arbitron  jDrovides  information  on   the  demographics  and 
li-Fe^styles  o-f   a  television  or  radio  audience  in  a 
market  by  merging   its  audience  data  with  CI  ust  PI  us'^'"'-~a 
lifestyle  segmentation   system  developed  by  Donnelly 
Marketing  Systems-    ClusterPlus  describes  the  lifestyle 
characteristics  of   the  people  who  live   in  a  particular 
Zip  Code=      Each  description   is  called  a  lifestyle 
cluster   and   is  a  measure  of   hundreds  of   variables  like 
age,    sex,    income,    occupation,    family  size,  and 
mobility.      The  clusters  describe  the  kinds  of  consumers 
t  h  e  reside  n  t  s  o  f   p  a  r  tic  li  1  a  r   Zip  C  o  d  e  s  i  n  a  m  a  r  k  e  t 
represent « 

-         A  r  b  i  t  r  o  n  a  1  s  o  merges  its  i  n  f  o  r  m  a.  t  i  o  n  w  i  t  h  S  i  m  m  o  n  s 

M  a  r  k  e  t  R  e  s  e  a  v  c  h  B  li  r  e  a  li  F'  i--  o  d  li  c  t  U  s  e  r  P  r  o  f  i  1  e  s »      S  i  m  m  o  n  s 

c o n d u c  t s  s Li r  -v e y s  of   p  r o d  li c  t  p  r  e f  e r  e n  c  e s  b  y  c  o n s li rn e r  s » 

The  profiles  of   product  users  are  matched  to  the 

a  p  p  r  o  p  r "  i  a  t  e  C 1  u.  s  t  e  r  F'  1  u  s  1  i  f  e  s  t  y  1  e  c  1  u  s  -t  e  r  s  t  o  s  h  o  w 

buying  tendencies  among  the  different   lifestyle  groups 

in  a  radio  or   television  aLidience, 

ScanAmerica,    announced   in    1934,    is  a  syndicated 
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DIVISION; 


Arbitron  (c 


con  t  i  nu.E'd  ) 


r  e  s  e  a  r  c  h  s  e  r  v  i  c  e  li  s  i  n  g  e  1  ei*  c  t  r  o  r"i  i  c   t  g  c  i  'i  r  i  o  1    g  y   t  o  m  e  a  s  u  r  e 
telsvisian  viewing  and  product   purchasing  within  the 
same  hou.sehiol  d .  .      _  . 

The  ScanAmerica  electronic  meter  monitors 
televisian  viewing   in  details      the  age  and  sex  of 
everyone  watching^    the  channel,   broadcast  or  cable 
being  watched?    the  exact   time  and   length  of 
viewing;    and  the  use  of   VCRs  or   home  computers 
with  the  television  set. 

ScanAmerica  uses  a  portable  in-home  scanner  to 

track  products  brought   into  the  household  by 

recording  the  products'    Universal    Product  CodeSn 

The  television  viewing  and  product   in-formation  is 

stored  by  the  meter  ,    transferred  to  the  miain 

c computers  for  processing  and   is  used  to  produce 

reports  -for  advertisers  and   br aodcast er s u 

S  c  a  n  A  m  e  r  i  c  a  t  e  c  h  n  o log  y  w  a s  t  e  s  t  e  d   i  n  a  p  i 1 o  t  s  t  u d  y 

of   200  households   in   Denver.      Based   on  the 

resulting  data,   the  Denver  service  was  expanded  at 

the  end  o-f    1936  to  600  households  to  produce 

syndicated  reports  for   use  by  broadcaster, 

a  d  V  e  r  t  i  s  e  r  s  ,   a  n  d  a  g  e  r  i  c  i  e  s  =.      1 1  h  a  s  j  u  s  t  s  i  g  n  e  d   i  t  s 

first  television   station   KDVR-TV   in  Denver. 
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Piyi.S  1 GN  s    A  r  b  i  t  r  (::■  n    ( c  o  n  t  i  n  l'.  e  d  )  ;  ^ 

Arbitran  Ratings  Conipany  has  twin   "T"   3500s  and  seven 
CYBER   120s  in  Bel tsv ills  and  uses  two   "T"   CYBER  760s 
and  one  CYBER  730  in  the  Cybernet  Center   in  Roc:kvilie„ 

T  h  e  o  V  e  r  a  1 1   in  a  r  !•::  e  t  t  o !~  m  a  r" !-:;  e  l:   i  n  f  o r  m  a  t  i  o  n  s  e  r  v  i  c:  e  s   i  s  1  e  d  b  y  A C . 
Nielsen  who  has  been  pushing  the  use  o-f   audience  meters  and  other 
automated  data  collection  devices,,      Basic  business  demand  will 
grow  slowly  as  cable,   satellite,    and  VCR  services  change  the 
market »  ■■■■  .■  : 

The  addition  of   BAR  will    increase  the  unit's  growth  rate  to 
appr OK i matel y   18%  in   1937    (from  a   12%  growth   in    1986) „      This  and 
other  Business  Services  operations  are  the  subject  of  cost- 
cutting  and  consolidation  moves  to  reduce  operating  expenses,, 

Arbitron  has  grown  steadily  at  appr ok i matel y   12%  AAGR  and  is 

b  e  Q  i  n  n  i  n  q  t  o  b  e  n  e  f  i.  t  t  r  o  m  t  h  e   i  n  t  e  r  e  s  t   i  n  a  t  -  h  o  m  e  s  h  a  p  p  i  n  q  .      T  !"i  e 

u  n  i  t   i  s  c  o  m  p  e  t  i  t  i  v  e  a  n  d  w  e  1  1    p  o  s  i  t  i  o  !-i  e  d   i  n  g  r  o  w  1. 1  ■!   m  a  r  !•:;  e  t  s .      T  h  e  r  e 

has  been  slow  but  steady  growth   in   the  demand  -For  ratings 

s  e  r  V  i  c  e  s  t  h  e  m  s  e  1  v  e  s  b  u  t  h  i  g  hi   i  n  t  Ea  r  e  s  t   i  ri    "  i  n  t  e  g  r  a  t.  e  d  s  e.  r  v  ices" 

where  two  or  more  data  st?ts  are  cross -cor  r  el  a  ted   to  generate  a 

new  perspective  on  consumer  purchasing  patterns    (e„q„,    Arbitron 's 

SCANAMERICA)  ,=      This  offers  scope  for  acquisitions  of  companies 
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DIVISION!!    Arbitron  (continued) 


which  are  in  related  but  distinct  markets  -  an  enormous  field. 

The  unit   is  ygedded ,   by  investment   in   software  ^    to  the  use  of  "T" 
mainframes,   which  are  not   the  most  efficient  or  pr i ce/per f or mance 
c  o  m  p  e  t  i.  t  i  v  e  i  n  t  h  e  m  a  r  k  e  t  n      The  1  o  n  g  - 1  e  t  •  n  con  c  e  r  n  m  u  s  t  b  e  h  o  w  t  o 
bring  the  entensive  systems  off   of    "T"   equipment   and  make  the 
transition  to  DEC /Tandem /Cray/ IBM  depending  on  the  analysis^ 
Automated  data  capture  can  replace  many  of   the  3,000  field  staff 
w  i  t  h  t  h  82  a  1 1  e  n  d  a  n  t  s  a  v  i  n  g  s  b  u  t  t  h  e  r  e  e  k  i  s  t  m  u.  1 1  i  p  1  e  o  p  p  o  t  u  n  i  t  i  e  s 
to  merge  other  related  companies'    operations  to  expand  revenue 
a  n  d  c  r  e  a  t  e  n  e  w  p  r  o  ci  u  c  t  s  =  '  . 
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DiViSXQNi!    "T"   Business  Centers    (Pat  Delaney,  President) 

"T'''s  Business  Centers,    although  reduced   in  numbers,  provide 
batch  and  remote  batch  pracessing  services  to  over    12,000  small 
and  medium-sized  b us in esses =      Applications  include  human 
ressource  management,    payroll,   payroll    ta;-;   tiling,    A/R,  A/P, 
general    ledger   and  other  financial    reporting  services, 

"T"   Business  Centers    (TBC)    provides  batch  and  remote  batch 
processing   services  and  software  products  to  well    over  12,000 
small-  and   medium-sized  businesses = 


Applications  available  through  processing  services 
i  ncl  udes  •  \ .     :  ,   .y.  ..  • :  v   ,  ,  .  ■  , 

Payr ol 1    4 „ 

Payroll    Tax   Pilinqu  ■ 

Human  Resource  rlanagement  System^ 

J  o  b  C  o  s  t  A  n  a  1  y  s  i  s ,. 

Labor /Per f ormance  Analysis, 

A  c  c  o  u  n  ■!.:  s  P  a  y  a  b  I  e « 

Accounts  Receivable, 

Sales  analysis. 

General    Ledger  and  Pinancial  Reporting, 
T  B  C  m  a  r  k  e  t  s  0  r  c  h  e  s  t !-  a  t  o  r  ■  ^  ,    a  s  o  f  t  w  a  i-"  e  p  r  o  d  u  c  t  d  e  s  i  g  n 
for    IBM  PC  and   compatible  microcomputers,    that  links 
T  B  C  '  s  m  a  i  n  f  i"  a  m  e  c  o  m  p  u  t  e  r  s  w  i  t  h  a  die  n  t  '  s   in  -  hi  o  u  s  e 
d  e  s  k  t  o  p   c  o  m  p  u.  t  e  r  ,    0  r  c  !"i  e  s  1 1--  a  t  o  r   lice  n  s  e  s  f  o  r  ■$ 3  ,  6 0 0  , 
with  a  monthly  maintenance  fee  of  ^Zu. 
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GROUP: 


BUSINESS  SERVICES  ( 


cont  i  nued ) 


DIVISION!! 


II 


T"   Husiness  Centers    ( cont i nued ) 


TBC  clients  coine  •frofTi  a  variety  o-F    industries  with  the 
h  e  a  y  i  e  s  t  c  o  n  c  e  n  t  r  a  t  i  o  n  o  -F   s  e  r  v  i  c  e  t  o  m  i  d  -  s  i  z  e  d 
companies  with  $500,000  to  $50  million   in  revenue  and 
VNith  50  to  5,000  employees. 

TBC  operates  approx  i  ma.tel  y  36  sal  es  o-f  t  i  ces  nat  i  onwi  de  = 
Processing   is  performed  at  data  centers  in  Cleveland 
and  30   local    processing   centers^      In   Cleveland   TBC  uses 
two   IBM  system  370s  model    15S  and  six    IBM  3032s = 


"T"   originally  targeted  companies  with  sales  o+   $20  -  500 
millionn      Now  they  are  finding  much   larger  companies  buying.  The 
demand  now  is  for   integrated  services  e=q= ,    with  Human  Ressource 
Management  and  other  personnel    processing  accomplished  with 
p  a  y  r  Q 1  1   u.  s  i  n  g   i  n  t  e  g  r  a  t  e  d  r  e  c  o  r  d  s  = 

It  has  taken  many  years  to  m.ake  necessary  changes   in   "T"s  data 
centers  and  to  adjust  to  doing  business  in  the   IvSO's  (e..g=, 
placing  PCs  at  most  payr ol 1 /per sonnel   clients  sites  for  direct 
d  a  t  a  e  n  t  r  y )    a  n  d   i  n  t  e  g  r  a  ting   s  e  r  v  i  c  e  s  =      T  h  i  s  hi  a  s  n  o  w  b  e  e  n 
accomplished,    at   the  hardware    (two— way  micro-mainframe   links)  and 
service  levels    (in  particular  with  ORCHESTRATOR  a 
payrol 1 /per sonnel   package) » 


BRQUPs  BUSINESS  SEP;: VICES  (continaed) 

D..WIB.IP.N2    "T"   Business  Centers  (continued) 

The  unit  has  had   steady  but  slow  growth  and  continues  to  benefit 
■from  demand  -for  all    of    its  services,.      In-house  conversions  of 
processing  services  to  micro  and   mini    based  systems  are 
nevertheless  a  drain  on   the  customer  base.      Hoi.'^iever  ,    TBC  has 
attached  this  trend  by  providing  micro-based  ^ront  end  services^ 
The  most  exciting  development   is  the  sudden  demand  -from  large 
companies  for  standard  services,    which   could  significantly  impact 
growth   and  pro-fit. 


Much  of   the  obvious  reduction   in  data  center  capacity  has  already 
been   achieved.      F^evenue  growth   is  the  only  real    answer  to 
sustained  profit   in  the  long  term  although  some  cost  reduction 
can  be  expected  from  a  drop   in  communications  costs.. 

The  unit  has  value  mainly  for  the  business  volume  it 
transacts.      There  are  many  competitors  who  would  purchase  the 
customer  base  and  business   "as  is"   with  the  intent  of  converting 
them  to  their  own  brand  of   equipment  and  systems  ultimately^ 
These  include  ADf-' ,    Paychex   and  Bank  of  America. 
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BROUP:  BUSINESS  SERVICES  (continued) 

DIVISION;    Quorum    (Harry  Bei sswenger ,  President 


Quorum  is  the  result  of   the  merger   in    1985  o-f   Coiiipute-R-SSyst ems  a 
provider  of   automated  data  processing  -for   law  firms  and   "T"'s  own 
Leg  a  1    S  li  p  p  a  r  t  S  e ! v  i  c  e  s .      1 1  p  r  o  v  ides  p  r  q  c  e  s  s  i  n  g  s  e  r  v  i  c  e  s  , 
s o f  t  w a r  e  p  r-  o d  ui c  t  s  an  d  t  u. r  n  !•::  e y  s y  s  t  e m s  b a s e d  o n  p  r  e d  o m  i  n a n  1 1  y  D E C 
VAX  systems  to  over  300  laiAi  tirms  and  corporate  legal  departments 
-F  or  t  i  m e  k  e e p  i  n g  a i-i  d  b  i  1 1  i  n  g  a n  d   1  i  t  i  g  a t  i  o n  s u p  p  o r  t .. 

Quorum  Systems,   based   in  Plymouth  Meeting    (P-'A)  ,  provides 
processing  services,   software  products,    and  turnkey  systems  to 
over  300  law  firms  and  corporate  legal    departments  for 
timekeeping  and  billing,   word  processing,    and   litigation  support,, 

T  i  m  e  k  e  e  p  i  n  g  a  n  d  b  i  1 1  i  n  g   s  e  r  v  ices  a  n  d  s  y  s  t  e  m  s  i  n  c  1  u.  d  e : 
The  Service  Bureau  Management  System,    a  remote 
batch  processing  service, 

«  T  h  e  □  n  -  L  i  n  b  T  i  m  e  e  e  p  i  n  g  a  n  d  B  i  I  1  i  n  g  S  e  r  v  i  c:  e  ,   a  n 

interactive  processing  serviceu 
Management  Program   1500    (MP   1500)  software, 
designed  to  run  on  DEC  VAX  computers,    is  used  to 
t  r  a  c  k  t  i  m  e  k  e  e  p  i  n  g  a  n  d  c  1  i  e  n  t  a  c:  c  o  u.  n  t  i  n  g  f  u.  n  c  t  i  o  n  s 
and  produce  various  management   reports.  The 
software   is  priced   from  ±40,000.. 

1  0 


Last„UB.dateds      OS/1 1/87  , 
GROUPS         BUSINESS  SERVICES  (continued) 
PI  V  IS  I  DM s    Quo r  o m    ( c o n t  i  n u. e d  ) 

Management  ProQra.iXi  2000    (MP  2000)    softNare  o-f-fers 
expanded  capabilities  through   its  use  ot 
relational    data  base  technology  and   is  designed 
■for  use  on  DEC  VAX  computers„      MF'  2000  is  priced 
•f  r  om  *70  h  000  t  o  ^uOO  ,  000 . 

General   Ledger,   Accounts  Payable,    Docket  Control 
and  Conflict  Checking  software  modules  are 
available  as  options  for  use  with  MP   1500  and  MP 
2000 »  ,  ,  , 

-  Word  processing  software  includess  n  ., 

WORD-'II,   running  on  DEC  PDP-11  computers, 
MASS--II,    running   on  DEC  VAX  computers  and  various 
IBM  PC-compatible  microcomputers, 

-  L  i  t  i  g  a  t  i  o  n  s  u.  p  p  o  r  t  s  e  r  v  ices  a  n  d  p  r  o  d  u  c  t  s  i  n  c  1  u  d  e  s 

PALLAS,   a  litigation  support  processing  service. 
BASIS,    a  litigation   support   software  product  for 
"T"   CYBER,    DEC  VAX,    IBM,    and  Prime  computers. 
BASIS  is  priced   from  ^:30,000» 

IN M A G I C ^  ,    a  1  i  t  i  g a t  i  o n  s li p p o i-~ t  s o f  t w a r e  p r o d li c t 
for  DEC  Rainbow,    PDF'-II,   and  VAX  computers  and  IBM 
PCs,    INMAGIC  pricing   starts  at  ^^8,000  = 


Last  Updated;  08/11/37 

GROUP;  BUSINESS  SERVICES  (continued) 

DIVISION :    □  L!  Q  r  o  m    ( c  a  n  t  i  n  u.  £■  d  ) 

-  Q  u.  u  r  Li.  m  LI  s  e  5  "  T  "  '  s  n  e  t  w  a  r  k  t  o  s  li  p  p  □  r  t  1  i  t  i  g  a  -l:  i  o  n 
ssrvica3«  Timekeeping  and  billing  services  are 
processed  on  a  Univac   90S0  in  PlynnoLith  Meeting  (PA). 

The  devel  opiTien  t  o-F   CD -ROM  storage  for   PCs  has  made  passible  the 
i  n  -  h  Q  Li  s  e  p  r  o  c  e  s  s  i  n  g  o  f   1  i  t  i  g  a  t  i  o  n  s  u.  p  p  o  i-  "  t  n      This  will   s  1  o  w  1  y 
impact  the  QLiorLim  bLisiness  as  greater  capacities  and  more 
fleKible    (read/write)    capabilities  are  brought   into  the  optical 
storage  markets 

The  growth  has  been  slow  and   is  Ltnlikely  to  improve  becaLise  the 
alternatives  open  to  the  typical    CListomer  or  prospect  are  leqiQn  = 
The  most   important   are  micro-based   systems  that   bring  processing 
in-house=  ■  ' 

F'  r  o  -F  i  t   i  m  p  r  o  v  e  m  e  n  t  s  e  e  m  s  a  1  i  k  e  1  y  t  r  e  n  d  t  o  r  this  u  n  it  as  it 

s t a n d s  H   b u t  si  g n  i  f  i  c a n 1 1  y  g r- e a t e r  r  e v e n li e s  a n d  p r o -f  i  t s  w o u.  1  d  o n  1  y 

come  -F  r  □  m  n  e  w  s  e  r  v  i  c  e  s  t  h  a  t   i  n  teg  r  a  t  e  m  u  1 1  i  p  1  e  a  s  p  e  c  t  s  o  t  a. 

t  y  pic  a  1    1  a w  -f  i  r  in  '  s  p  r  a c  t  i  c  b  or  t  h  e  a c  q  Li  i  s  i  t.  i  o n  a f   r  e  v e n u. e  a n  d 

client  bases  from  existing  competitorsn      In  the  absence  of  either 

of   these,   Qu.Gru.m  mu.st  depend  on  con  t  i  riu.ed/ i  ncr  eased  demand  far 

its  basic   services   in  a  competitive  market» 
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GROUP! 


BUSINESS  SERVICES  (continued) 


0.1  V.LS.1G.N s    F i  nan c  i  a  1    Ser vices    ( Ch ar  1  ey  Brown  ,    Pr es i  d e 


nt ) 


MARKET^ 


Financial    Services  provides  processing   services  and  tLirnkey 

systems  based  on  DG  systems  to  over    1500  credit  unions, 

c o III m e r  c  i  a  1    b  a i"!  k  s  ,   -financial    i  n  s  t  i  t  u t  i  o n  s  a n  d  r  e t  a  i  1 

u !  -  q  a  n  i  z  a  t  i  o  n  s »      fi  a  in  sb  r  v  i  c  e  s   i  n  c  1  u  d  e  F  0  C  U  S    ( o  n  ~  1  i  n  e  a  n  d  b  a  t.  c  h 

credit  union  service)    EF"T/payment  authorisation   services  (to 

banks  who  retail    the  service  to  merchants)    Commercial  Loan, 

DDA,    CIF\,    ATM  and   other  services    (to  financial    institutions)  and 

Cyber credit    (debt-col  1 ect i on  system  to  f i nanc i al /r et ai 1 

companies).      It   also  provides  services  to  -financial  traders^ 

This  unit,    FS ,    consists  of   five  separate  and  completely  separabl 


un  i  t  s  3 


ivS6  Revenues 
Millions) 


C  r-  e  d  i  t  U  n  i  o  n  S  e !'"  v  i  c  e  s 


Action  Data  Services 


10 


Banking  Services 


15 


CYBER  Credit  Services 


Mi  crognosi  s 


.1. 


TOTAL 


'^985  million 
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GROUPS  BUS  I  MESS  SEF^v'ICES  (continued) 

DIVISIONS    Financial    Services  (continued) 


Equipment   use  by  the  unitss 

~         Credit   Union   Services  has  two   IBM  3031s  and   two  IBM 
3033s  as  backup   in  Campbell    (CA)    -for  on-line 
processing „    Batch  services  use   IBM  4300  Series 
c  G  fn  p  u  t  e  r  s  1  o  c  a  ted   in  2  4  l3  r  a  n  c  h  a  f  f  i  c  e  s . 
'       -         E  F  T  D  a  t  a  S  e  r  v  i  c  e  s  u  s  e  s  t  h  e  B  u  s  i  n  e  s  s   I  n  -f  o  r  w.  a  t  i  o  n 
Services'   computers  located   in  Clevelandu 

-         Banking  Services  has  -five   IBM  370/158  computers  and  on 
ATM  Switch,   dual    HP   1000s   installed   in  Los  Angel es= 
ACTION  Data  Services  has  one   IBM  370/158  and  two  IBM 
4341    II   computers   installed   in   St,  Louis. 

Finaricial  Services  groups  within  Business  Services  include  Credi 
Union  Services^  EFT  Data  Services,  Banking  Services,  ACTION  Data 
S  e  r  V  ice  s ,   C  Y  B  E  R  C  R  E  D I T  s  e  r  v  ices  a  n  d  M  i  c  r  o  g  n  o  s  i  s , 

Credit  Union  Services  provides  processing  services  and 
t  u  r"  n  k  e  y  s  y  s  t  e  m  s  t  o  o  v  e  r    1  ,  5  O  0  c  r  e  d  i  t  u  n  i  o  n  s  i  .'  'i  t  Y)  e 
U .  S  „  ,   s  e  r  V  i  n  g  □  v  e  r  6  m  i  1 1  i  □  n   i  n  d  i  v  i  d  u  a  1  s  = 

C  i~  e  d  i  t  Li.  n  i  o  n  s  e  r  v  i.  c  e  s  a  r  e  m  a  r  k  e  t  e  d  t  h  r  o  u.  g  h  s  i 
s  e  r  V  i  c  e  o  p  t  i  o  n  s  s 

FOCUS   II,    a  batch  service. 


03/ 1 1/37 


GROUPS 


BUSINESS  SERVICES    ( cent  i  nuisd  ) 


D I VISIO  N :    F  i  r"i  a  n  c  i  a  1    b  s  r  v  i  c  e  s    ( c  o  n  t  i  n  li  e  d  ) 


-  OCUS ,    a  special    batch  service  available  only 
in  Ghia, 

-  FOCUS  300,   an  on-line  service  ottered  vvith 
fewer   t unctions  and  at  a  reduced  cost  -for 

,    •   smaller   credit  unionSa 

-  FDCUS   Iv,   an  on-line  service  ottered  at  a 
reduced  price  when  used  during  nonprime  time. 
FGCUS  Qn-Line,    the  complete  on-line  version 
with  no  price  reductions, 

-  FQCUS  ONE,    a  standalone   in -house  computer 
system  tor  use  in   large  credit  unions, 

ApproK i mat ei y  300  credit  unions  use  the  FOCUS  and 
OCUS  batch  services,    and  600  are  on-line  users. 
All    on-line  services  are  provided  -from  a  data 
center   in  Campbell    (CA) .      Batch  services  are 
P  r  o v  i  d  e d  f  r  o in  d  a t  a  cent  e r  s  n  o w  u n  d  e r   t  h  e   "  T  " 
B  u.  s  i  n  e  s  s  C  e  r";  t  e  r   o  r  q  a  n  i  z  a  t  i  o  n  = 

Minneapolis  Federal   Employses  Credit  Union  has 
s  i  g  n  e  d   a  $  1   m  i.  1  1  i  o  n   p  a  c  t   tor   F  0  C  U  S  0  N  E'.  d  e  p  o  s  i  t   a  n  d 
1 o  a n  a  c  c  o  u  n  t  i  n  q  s  y  s  t  em,      T  h  e  c  r  e  d  i  t  u n  i  o  n   i  s  t  h  e 
third   largest   in   Minnesota,    with   $142  million  in 
assets  and  54,000  members.      The  FOCUS  ONE  package 
includes  on-line  ATM  operations,    and  variable-rate 
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GRGUF'g  BUSINESS  SERVICES  (continued) 

DIVISION  11    F  i  i-i  a  n  c:  i  a  1   S  e  r  v  ices    C  c  o  n  t  i  n  u  e  d  ) 

1 oans  D 

Applications  available   in   the  on-line  version  of 
FOCUS  ares 

-  Sh ar  e  d r  a-f  t  an d   1  can  d r  at  t  p r  oc ess i  n g  = 
~         A  u.  t  o  m  a  t  e  d  s  h  a  r  e  ai  n  ci   1  o  a  n  p  o  s  l:  i  n  g  s  = 

Cer  t  i  t  i  c  at  e  p  r  oc  ess  i  n  g . 

-  G  e  n  e  r  a  1    led  g  e  r  a  n  d  -fin  a  n  c  i  a  1    r  e  p  q  r  t  i  n  g 
ser vi  ces . 

~         C 1"!  e  c  k  p  r  e  p  a  r  a  t  i  o  n  , 

~         Delinquency  notices  and  management  reports^ 
.  -         EFTS  funds  deposits 

-  VISA  credit  card  support „ 

FGCU3  ONE,    the  standalone  in-hause  computer 

s  y  s  t  e  m  ,   h  a  s  bee  n   installed   i  n  a  b  o  Li  t    1 0     c  r  e  d  i  t 

u  n  i  o !"!  s  since  i  t  w  a  s  i  n  t  r  o  d  li  c  e  d   i  n    1 9  S  C)  „ 

FDCUS  ONE  operates  on   an    IBM  Series   I  and 
ranges  in  price   from  ^140, 000  to  ^1=1  million 
depending  on  software  and  peripherals 
r equi  red . 

-  All  a  p  p  1  i  c  a  t  i  o  r- 1  s  o  f  t  w  a  r  e  a  v  a  i  1  a  b  1  e  o  n  t;  h  e  o  n  ~ 
line  s e r v i  c e  i  s  o f  f  e r e d  o n  F □ C U S  □ N E  pi u s  o n - 
line  A  T  ii  ,    a  li  d  i  o  res  p  o  n  s  e  ,   a  ii  d   i  n  t  s  g  r  a  t  e  d 

c  r  e  d  i  t  c  a  r  d  s  y  s  t  e  m  s  = 

C r  e d  i  t  IJ n  i  o n  S e r  v i  c: e s  a  1  s o  ni a r  k e t  s  a  D i  s t  r  i  b li t  e d 
Data  Processing    (DDP)    system  using  a  Data  General 
MP   100  system   in   con j Line t ion   with   its  on-line 
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GROUP i  BUSINESS  SERVICES  (continued) 

Diyi_SI.ON.ii    Financial    Services  (cuntinued) 


ser VI ce . 


EFT  Data  Services,   based   in  Greenwich    (CT) ,  provides 
payment   authorization  services  to  commercial  banks 
w h i  c I"! ,    i  n  t u r n  ,    m a r  k e t  t h e  s e r  v ice  to  r  e t a i  1    m e r c l"! a n t s  = 
EFT's  Telehloney  Service  enables  commercial  banks 
to  provide  point-of-sale  check  ver i + i cat i on ,  check 
guarantee,    and  credit  card  authorization  services. 
Retail    outlets  are  connected  via  terminals  or 
id  i  r  e  c  t   1  i  n  !<  s  t  o  t  h  e  T  e  1  e  M  o  n  e  y  o  n  ~  1  i  n  e  t  r  a  n  s  a  c  t  i  o  n 
system^ 

Mail    order  providers  have  the  ability  to  access 
the  TeleMoney  application  via  a  Dial  Batch 
service,  ■- -x 

EFT  Data  Services  currently  has  over  35  commercial 
bank  and  bank  associate  clients„ 


B  a  n  k  i  n  q  S  e  r  v  i  c  e  s  p  r  o  v  i  d  e  s  -F  l!  n  d  a  m  e  n  t  a  1    a  p  p  1  i  c  a  t  i  o  n 
accounting  processing  services  to  -financial 
i  n  s  t  i  t  L.i  t  i  o  n  s  f  i  -  o  m  d  a  t  a  c  e  n  t  e  r  s  in  L  o  s  A  n  g  e  1  e  s  ,    S  a  n 
F  r  a  n  c  i  s  c  a  ,    a  n  d   C 1  e  v  e  1  a  n  j , 
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GROUP;  BUSINESS  SERVICES  (rnntinuGd) 

DIVISION!!    Financial   Services  (continued) 


Applications  available  includes 

-  CQiTimerc i  al  Loans,, 
~         Demand  Deposit „ 

C  u.  s  t  Q  m  Et  !'■   I  ,n  -F  o  r  m  a  t  i  a  n  F  i  1  e » 
~         Savings/Time  Deposit = 
Installment  Loans  = 

-  Real  Estate^ 
ATM. 


A  C  T 1 0  M  D  a  t  a  S  e  r  v  i  c  e  s  h    b  a  s  e  d   i  n  S  t  =    L  o  u.  is,   p  r  o  v  ides  o  n  - 
line,   real-time  data  processing  services  to  the 
f  i  n  a  n  c  i  a  1    s  e  r  v  ices  i  n  d  li  s  t  r  y .      ACTIO  M  c  u  r  r  e  n  1 1  y  p  r  o  v  ides 
services  to  over    115  customers  who  operate  over  1,800 
o  -f  -F  i  c  e  s  t  h  r  o  u  g  h  o  u  t   the  U .  S  „    a  n  d  C  a  n  a  d  a  „ 

ACTION  otters  services  and  support  products  tor 
processing  consumer   loans,    revolving   lines  of 
credit,   certificates  of   deposit,    savings  accounts, 
a  n  d  c  o  m  m  e  r  c  i  a  1    1  o  a  ri  s  = 
Cn-1  i  ne  capab  i  1  i  t  i  es  i  nc  1  ude  ,1 

-  C a  1  c u  1  a t  i  o n  of   i  n  t  e r  e s  t ,    s e r  v i  c  e  c h a r  g e s  , 
APR,    insurance  premiums,    payment  schedules » 

-  Doc  Li.  m  e  n  t  prep  a  r  a  t  i  o  n  f  o  r   1  o  a  n  a  n  d  t  h  r  i  f  t 
accoun t s „ 

-  L  o  a  n  d  i  s  b  u  r  e  m  e  n  t  s  /  c  h  e  c  !<  w  r  i  t  i  n  g  . 

Credit  s  c  o  ring  c  a  1  c  u.  1  a  t  i  o  n  s  /  d  e  m  o  g  y'  a  p  h  i  c  d  a  t  a 
capture , 

~         V  a  r-  i  a  b  1  e  r  a  t  e  5  u  p  p  o  r  t  p  r  o  v  i  d  e  d  f  o  r  a  1 1 
products » 

-  F' a y m e n t  p r o c e s sing / c a  1  c li  1  a t  i  o n s  a n d  hi  e; t o r y 
records = 

-  Refund  calculations  -  interest,  insurance, 
etc. 
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GROUPS  BUSINESS  SERVICES  (continued) 

D I V I S 1 0  M  s    Fin  a  n  c  i  a  1    S  e  r  v  i  c  e  s    ( c:  o  n  t  i  i' ■!  li  s  c!  ) 


•-         Cashi  er /tel  1  er  bal  anci  ng/ total 

Comprehensi v«  on-line  report inq= 

A  number  of   features  and  reports  are  available  to 

support  each  service  including  off-line  reporting. 

ACTION  Data  Services  also  supports  Distributed 

Data  Processing  and  provides  a  credit  collection 

system  for  DDP  systems. 


CYBERCREDIT   II    is  a  debt  collection  system  marketed  to 
financial    and  retail    or gan i z at i ons u      It   is  provided 
both   in   a  turnkey  system  and  as  add-on  saf t war e=  This 
software  isoffered  on  DEC  VAX  and  Micro  VAX  computers „ 
A  software-only  version  for    IBM  computers  is 
anticipated  for  19S6-1987„ 

CYBERCREDIT   II   capabilities  include;; 

~         On-line  tracking  of   delinquent  account 

p  Q  r  t  f  o  1  i  o  s  a.  n  d  c  o  1 1  e  c  t  i  o  n  a  c  l:  i  v  i  t  y  t  o  d  a  t  e , 

-         A  u  t  o  m  a  t  e  d  s  c  hi  e  d  u.  1  i  n  g  o  f   col  1  e  c  t:  i  o  n  c  o  n  t  a  c  t  s 
and  followup= 

C  o  1 1  e  c  t  o  r   c  o  n  t  r  oil  e  d  p  e  r"  s  o  n  a  1  i  z  e  d   1 1?  1 1  e  r 
generation;. 

S  u  p  p  o  r  t  o  f   m  u  1 1  i  p  1  e  prod  v.  c  t  s  a  r  i  d 
G  r  g  a  n  i  z  a  t  i  o  n  s  o  n  o  n  e  s  y  s  t  e  m , 

Management   reports  that  provide  information 
a  b  o  u  t  t  h  e  p  cj  r  t  f  o  1  i  o  a  n  d  c  c^  1  1  e  c  t  o  r 
product i  vi  ty » 

CYBERCREEDIT   II   software  license  fees  range  from 

:f 5 0  ,  0 0 0  to  $  1 9 0  ,  0 0 0 . 
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GROUPS  BUSINESS  SERVICES  (continLisd) 

DIVISION !    F  i  ri  a  n  c  i  a  1   S  s  r  v  ices    ( c  o  n  t  i  n  u.  s  d ) 

Thare  are  currently  over  25  organizations  using 
CYBERCREDIT„ 

MICROGNGSISs      In   1986,    Micrognosis  had  revenues  of   $42  inillion. 
It   is  74  y,  o  w  n  e  d  b  y   "  T  "   a  n  d  t  h  e  r  e  fn  a  i  ri  d  e  r  b  y  i  t  s  e  m  p  1  o  y  e  e  s »      1 1 
will   grow  about  35%  in   19S7»      Micrognosis  currently  has  2"/0 
employees.      In  comparison,    its  primary  competitor.   Rich,    is  owned 
by  Reuters  and  has  revenues  of   $95  million  with  S90  people, 

1 1  s  m  a  j  o  r  p  r  o  d  u.  c  t   i  s  the  T  R  A  D  E  s  y  s  t  e  m  w  hi  i  c  h  s  u  p  p  n  r  t  s  t  r  a  d  e  r  s  i  n 

t  h  e  w  o  r  id  f  i  n  a  n  c  i  a 1   m  a  r  k e  t  s  =      The  t  r  a d  e  r  c  a  n  a c  c  e s  s ,  o  r  g  a  n  i  z  e , 
a  n  d  m  a  n  a  g  e  m  u.  1 1  i  p  1  e  i  n  f  o  r  m  a  t  i  o  n  s  o  u.  r  c  e  s   in   in  d  i  v  i  d  u.  a  1   a  n  d 
combined  displays= 

M  i  c  r  Q  g  n  o  s  i  s  s  u  p  p 1 i  e  s  t  u r  n  k  e y  system s  a  n  ( j  d  e s  i  g  n  s  t  h  e  t  r  a  d  e r  s ' 
w  o  I"  k  e  n  v  i  r  o  n  m  e  n  t  „ 

Its  headquarters  was  moveed  -from  the  U=Ku    to  the  U=S=  in   1987  = 
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BUSINESS  SERVICES    (con t i nued ) 


DIVISION!!    Business   Information  Ssrvices    (Don  Vacheron,  President) 


Business   I nt or mat i on  Services  provides  remote  computing  and 

distributed  processing  services,.      PLATO   Instruction  serices,  and 

a  r  a  r  ^  g  e  o  f   f  i  n  a  n  c  i  a  1  ,   e  c  o  n  o  rn  i  c  a  n  d  rn  a  r  k  e  t  i  n  g  d  a  t  a  b  a  s  e  s  a  r  e  a  I  s  o 

provided,    as  well    as  standard  services  in  the 

manuf  actur  i  ng/di  sti  buti  on  5   health  care,   governnient  and 

ban k i ng /f i nance  arenas^  , 

A p p  1  i  c a t  i  o n  e m p h a s i  s  h a s  shift e d  to   "  N a i"! a g e rr i e ri t   A p p  1  i  c a t  i  o n 
Systems"   characterized  byi  '  :    :   ,  ; 

-         Multiple  users,    often   in  different  locations^ 

Multiple  data  bases,   combined  and /or   shared  between 


U s e  o f   o Li t  side  da t  a  ,    i  ri  t e g !■" a t  e d  w i  t !"i   i  n - h o u. s;. e;  d a t a  = 

"  S  e  e  d  M  o  d  u.  1  e  s  "   o  -f   s  o  -f  t  w  a  r  e  ,    w  h  i  c  h  m  a  y  b  e  u  s  e  d  a  s  is  ta  u.  t 

are  designed  to  be  tailored  to  meet  unique  local 

cond  i  t  i  ons . 

I  i-i  t  e  !•-  -  r  e  1  a  ted,    in  t  e  g  r  a  t  e  d  a  p  p  1  i  c  a  t  i  o  r>.  s . 


MARKETS 


departments™ 


E  a  m  pi  1  e  s  o  f   M  a  n  a  g  e  in  e  n  t  A  p  p  1  i  c  a  t  ion  S  y  s  t  e  m  s  i  n  c  1  u  d  e ; 


M  A  R  K  'd>  M  A  N  ,    a  m  a  r  k  e  t  i  n  g  s  y  s  t  e  ms  t  h  a  t  facilitates  day- 1  o  - 


d  a  y  o  jj  e  i-~  a  t  i  o  n  a  n  >: 


d  planning   in  areas  like  advertising, 


prom at 


ion,    annual    planning,    sales  forecasting,  profit 
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GROUPS  BUSINESS  SERVICES  (continued) 

DIVISION :    B  li  s  i  n  e  s  s   I  n  +  o  r  m  a.  t  ion  S  e  i-  v  ices    ( c  o  n  t  i  n  l-  e  d ) 

and   loss  planning^   niarket  research,  territory 
operations,   customer  relatins,   and  sales  management. 

—  ACTI'v'ATOR,   a  process  manu-f  actu.r  i  ng  system  that  includes 
modules  -fori      Performance  Analysis,    Yield  Management, 

0 p  e r  a  t  i  o rt  s  S c  h  e d  li  ling,    F  i  n  a n  c  i  a  1    M a n  a g  e m e n  t ,   L  o  t 
Tracing,   Process  Costing,    Capacity  Planning,  Resource 
Planning,   Material    Management,   and  Distribution 
F'lanning. 

-  TREASURY  COMMAND,   a  financial    management  system  that 
■facilitates  the  day-to-day  operation  of   the  corporate 
treasury  management  function   in  areas  such  as  cash 
management,   bank  balance  reporting,   deposit  reporting, 
bank  relationship  management,   debt  and  inestment 
portfolio  management,    cash   forecasting,  commercial 
paper   issuance,   and  corporate  trade  payments =  The 

s  y  s  t  e  m  a 1 s  o  pro  v  i  d  e  s   1 i  n  k  s  t  o  i  n - h  o  u  s  e  a c  c  o  u n  t  i  n  g  a  n  d 
general    ledger  systems  for  complete  integration. 

In  former  years,   all   processing  was  done  remotely  at  the  BIS  data 
center„      The  division  has  since  expanded   its  offerings  to 
' '  p  r  o  c  e  s  s  w  hi  e  r  e  i  t  m  a  k  e  s  sense-"     F  o  r  e  >;  a  m  p  1  e  ,    the   "  T  "   D  i  s  t  v  i  b  u  t  e  d 
Service  makes  the  Manqement   Applications  Systems  available  on  a 
Wang  VS/100  or  on   IBM  43XX   located  at   the  customer  site. 


GROUP;  BUSINESS  SERVICES  (continusd) 

DIVISION :    B u. s i  n e s s   I n -f  o r iT: a t i  q n  S e r v i  c e s    ( c o n tin u. e d ) 

S  i  m  i  1  a  r  1  y  ,    v  a  r  i  o  u.  s  1  i  n  k  ■=■  alio  w  the  i  n.  t  e  g  r  a  t  i  o  n  o  -f   p  q  d  li  1  a  r  m  i  c  r  o  - 
software  packages,    such  as  Lotus   1-2-3  or    "7'''3  Visi  Qn"^"^ 
applications.      This  provides   f 1 sk i b i 1 i ty   in  accessing  and 
t  r  a  n  s  t  e  r  r  i  n  g   d  a  t  a  a  n  d   i  n   m  o  v  i  n  g   w  o  r  !■:;  1  o  a  d  s  t  o  t  h  s  a  p  p  r  o  p  r  i  a  t  e 
r  e  s  o  u.  r  c  e — mi  c  r  o  w  o  r  k  s  t  a  t  i  o  n  s  ,    in  -  h.  o  u  s  e  i  n  a  i  n  t  r  a  m  s  s  ,   d  e  p  a  r  t  m  s  n  t  a  1 
mini  s  ,    or  the  E^' I  S  CI  eve  1  an d  syst em . 

The  BIS  PLATO   Instruction  Series  provides  customer  training 
through  a  combination  o-f   video,    on-line=    and  microcomputer 
lessons.      This  provides   for  uniform  customer  education, 
independent   or   geographic   location  or  schedule  r equi r emen ts = 

A  range  ot   data  bases  covering  financial,    economic,    and  marketing 
d  at  a  c  on  t  i  n  ue  t  o  b  e  a va liable  t  o  be  i  n  t  eg  r  at  ed  w i  t  h  the 
Management  Application  Systems. 

A  profile  of   the  applications  offered  on   the  BIS  network  is 
present  ed   i  n  Ek  h  i  b  i  t    1 . 

Business   Information  Services'    data  center   in   Cleveland  includes 
one   IBM  4361m    two   IBM  3032s,    five   IBM  3033s,    one   "T"   Omega  II, 
and  one  Wang   VS  100= 
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GROUP;  BUSINESS  SERVICES  (continued) 

D  I V I S I  ON :    B li. s  i  n  e s s   I  n  -F  o r  m a t  i  o n   S s r  v  i  c  e s    ( c  o n  r  i  n  li e d  ) 

Traditional    timesharing  services  have  -Fallen,    but   the  advent  of 
EDI   has  ofiered  at   least  one  area  of   new  revenue  devel  oprnent  = 
B IS  has  ottered   EDI   since   1 9 S 4  a n d   n o w  h a s  s o ni e   i C' c u s t o m e r s  u p 
an  the  RED  I NET  family  of   EDI   products  executing  purchase  orders 
and   invoices  electronically.      This  is  a  growth  !T!arket  = 

"T" ^s  EDI   BUSINESS i 
Processing  Servicess 

"T"'s  Redinet   Intercorporate  Business  Transaction  System 
(Redibits)    was  announced   in   late   19S4  and   introduced   in  Spring 
19B5  under   a  joint  marketing  agreement  with  ATS/T=      The  system 
uses  AT?iT '  s  Accunet  as  the  transmission  network,    with  AT^^T 
r e 5 p o n s i  b 1 e  t  o r  n e t  w o r  k  m a r  k e t  i  n g  u n d e r   the  n a m e  o f   Re d  i  A c c e s s  = 

EDI   Software  was  developed  by  Program  Sciences  Incorporated 
(PSI)=      "T"   handles  EDI   processing,    installs  and  maintains 
customer   premises  equipment,    and   administers  the  software  through 
an  ar r  an g emen t  wit h  PS I  = 

Red i Net  supports  all    X12  standards =      The  services  has  been 
endorsed   by  the  American   Supply  and   Machinery  Manufacturer's 
A  s  s  o  c  i  a  t  i  o  n  ,    the  N  a  t  i  o  n  a  1    I  n  d  li  s  t  r  i  a  1    D  i  s  t  r  i  b  u  t  o  r  '  s  Ass  o  c  i  a  t  i  o  n 
and  the  Southern    Industrial   Distributor's  Association^ 
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BROUP:  BUSINESS  SERVICES    ( con t i nuGd ) 

DIVISION!!    Business   I  nf  orinat  i  on  Sorvicss  (continued) 

Red  i -Agent  service  is  a  customized  E[DI   transaction  retrieval  and 
forwarding  service  designed  to  assist  suppliers   in  accessing 
large  companies  maintaining  private  EDI  networks. 

—         "T"   acts  as  an  authorized  agent   to  access  and  retrieve 
business  information  -from  one  or  several    private  EDI 
systems . 


1  r  a  n  s  1  a  t  i  o  n  s  ,    a  s  n  e  c  e  s  s  a  r  y  ,    a  r  e  p  e  r  t  o  r  m  e  d  „ 


-         Data   is  then  -forwarded  to  the  customer's  Redinet 

mailboH   or  delivered  via  a  dial -out  directly  to  the 
company » 

"T"  markets  the  EDI  processing  service  through  its  Lakewood  (UH) 
b ased  MIS  d  i  v  i  s i  on  u 


This  approach  was  taken  to  combine  product  ownership, 
t  e  c  !  'i  n  i  c  a  I   e  p  e  r  t:  i  s  e  ,    a  ii  d  f  n  a  r  !■•■:  e  t  i  n  g  . 

T  hi  e  CD  If!  p  a  n  y  -f  e  e  1  s  t  h  i  s  i  n  t  e  g  r  a  t  i  o  f  i  w  ill    1  e  a  d  t  o 
superior  service,   one  of   the  -few  areas  where  a  vendor 
can  differentiate,    and  better  responsiveness  to 
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IBROyPs  BUSINESS  SERVICES  (continued) 

DIVISION :    B  li  b  i  n  e  s  s   I  r-i  -f  o  r  m  a.  t.  i  o  n  S  e  r  v  i  c  e  s    ( c  o  n  t  i  n  u  e  d ) 

L  c  Li  s  t  o  rn  e  r- ' s  n  e  e  d  s . 

-  S  i  n  c  e  i  r  i  q  u  i  r  i  e  s  r  e  q  a  r  d  i  n  g  EDI  o  f  t.  e  n  o !-~  i  g  i  n  a.  t  e  -F  r  □  m  I S 
d  e  p  a.  r  t  i  n  e  n  t  s  ,  h  a  v  i  n  g  t  e  c  h  n  i  c  a  1  1  y  -  o  r  i  e  n  t  e  d  p  e  r  s  a  n  n  e  I  a.  3 
the  -first  customer   interface  can   lead   to  innovative 

r  e  s  p  o  n  s  e  s  t  a  t  e  c  h  n  i  c  a  1    c  o  n  s  i  d  e  r  a  t  ions.      T  h  e  c  o  fn  p  a.  n  y 
believes  this  approach   may  make  the  di-fference  in 
closing  sales= 

By  jointly  marketing  EDI   services  with  AT?/T,    "T"   shares  its 

c  G  s  1 5  =      M  a  r  k  e  t  i  n  q  c  o  s  t  s  c  a  n  s  e  v  e  r  e  1  y  i  m  p  a  c  t  p  r-  o  -F  i  t  a  b  i  1  i  t  y  a.  n  d  m  a 

b  e  o  n  e  r  e  a  s  o  n  w  h  y  A  T  S'.  T  '  s  o  w  r"i  N  e  t    1 0 0 0  f  a.  i  1  e  d  » 

"  T  "  '  3  earlier-  pro  pi  o  s  e  d  N  e  t  w  o  r-  !•::  T  r  a  n  s  f  e  r  S  e  r  v  i  c  e  E  D I  c  1  e  a.  r  i  n  g  h  o  li  s 
has  been  abandoned, 

-  It  w a s  intended  to  e n c o li r a g e  t h i  r d - p a r t y  v e n d o r s  to 
address   internetworking  issues, 

~-         C  u  r  r  e  r  i.  1 1  y  ,   R  e  d  i  n  e  t  d  o  e  s  s  u.  p  p  o  r  t   inter  i  "i  e  t  w  o  r  h:  i  n  g  w  i  t  h 
ta  o  t  h  6  E I S  C  □  a  n  d   M  c  D  o  ri  n  ell    D  o  li  g  1  a  s  ,    a  n  1  y  c  h  a  i--  g  i  n  g  -F  o  r- 
one  s  i  d  e  o  f   t  r  a  rt  s a.  c  t  i  o  n  s  i  o  r  w  a.  r  d  e  d  d  r  r  e  c  e  i  v  e  d  t  h  r  o  u. g  I  'l 
a  third   party „ 
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GRGUF's  BUSINESS  SEF^VICES  (continLisd) 

D.iy.IS..IJ3.Ns    BusinesB   In-for  mat  i  on  Services  (continLied) 

Reciinet  pricing   is  based  on  volMfne  and  delivery  priority  with 
volume  discGLints  available.      The  company  does  not  charge  a  start- 
up fee„      There  are  also  no  monthly  minimum  or  per  transaction 
storage  or  connect-t i me  charges^  ;  : 

Software  Products:; 

MailboK   and  related  services  are  Red i net's  core  business- 
However,    customers  expressed  needs  -for  one-stop-shopping,    and  in 
particular  -for  translator  so+t ware.      In  response,    "T"  developed 
Red i -Micro,    which  was  beta  tested  through   most  of    1986  and 
officially  announced   in  December n 

Redi--iiicro  runs  on  IBM  PC/XTs,  ATs,  and  compatibles  with  at  least 
256K  memory  and  10  Mbytes  of  hard  diskn  Transmission  can  be  from 
modem  to  modem  or  via   "T"'s  Redinet  service^ 

U  n  1  i  !-••;  e  o  t ! ■"i  e  r  E  D I   s  o  f  t  w  a  r  e  v  n  d  o  r  s  ,    w  h  o  h  a  v     e  i  t  hi  e  r  "   1  i  \  \  k  e  d  a 
t !'"  a  n  s  1  a  t  o  \-   i  n  t.  o  h  u  s  i  n  e  s  s-  a  p  p  1  i  c  a  t  i  c  j  n  s  o  r  c  r  e  a  t  e  d  a  g  e  n  e  r  i  c 
product   that  can  support  a  large  variety  of   document  types,  "T" 
chose  to  limit   itself   to  three  X12  documents, 

F~or  ifSOO  a  user  can  purchase  either  a  purchase  order,  invoice,  or 
m  a  t  c-5  r  i  a  1  s  r  e  1  e  a  s  e    (  i  n  c  1  u  d  i  n  g  s  hi  i  p  p  i  n  g  n  o  b  i  c  e )    m  o  d  u  1  e .      F-  o  i'"  a  i  i 
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GROUP;  BUSINESS  SEF^VICES  (continued) 

DIVISION :    B  li  s  i  n  >3  s  s   I  n  f  o  r  m  a  t  i  d  n  S  e  r  v  i  c  e  s    ( c  o  n  t  i  n  u  e  d  ) 

additional    $200,   he  can  purchase  either  an  asynchronDus  or 
b  i  s  y  n  c  !i  r  o  n  a  u.  s  m  o  d  u  1  e  = 

I  n  a  d  d  i  t  i  o  n  t  o  t  h  i  s  a  1  r  e  a  d  y  1  o  w  p  r  i  c  e  h   R  e  d  i.  n  e  t   will    o  f  t  e  r 
s  u  b  3 1  a  n  t  i  a  1    disc  a  u.  n  t  s  f  o  r  v  o  1  u  m  e  d  i  s  c  a  u  n  t  s » 

The  modules  are  generic  and  geared   toiNfards  smaller  companies  and 
firms  seeking  to  jump  aboard  the  EDI    "bandwagon"   without  delayu 
The  products  are  particularly  useful    to  small   firms  needing  to 
communicate  with   larger  trading  partners.. 

Redi-nicro  is  being  distributed  directly  to   "T"'s  salesforce. 
There  are  no  agreements  for  either    "T"   to  distribute  other 
vendors'   software,    or  for  other  yendors  to  distribute   "T"'s.  "T 
d  o  e  s  ,   hi  o  w  s  y  e  r  ,   ha  y  e  a  s  t  a  n  d  i  n  g  o  f  f  e  r  t  o  a  1 1    s  o  f  t  w  a  r  e  y  e  n  d  o  r  s ,  It 
w  ill   p  r  o  i  d  e  t  w  o  f  r  b  e  m  a  i  1  b  o  ;•:  e  s  f  o  r   d  e  y  e  1  o  p  i  n  q   i  n  t  e  r  f  a  c  e  s  t  o 
Red i net. 

Summary; 

I N P U T  e s t  i  m a t  e s  t  h a t  R e d  i  n e t  h ad   1  e s s  t  h a n  $  1  m i i  1  1  i  o n  r  e y e n u e s  i  n 
1986^    since  Red  i -fii  cr  o  was  not   introduced  until    December  19S6,, 
"T"   posted   no  reyenues  from  EDI   software   that  year. 
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GROUP:  BUSINESS  SERVICES  (continued) 

PI VIBIGN!!    Business   Information  Services  (continued) 

In  1987 ,  "  T "  has  about  100  customers  -For  its  EDI  software  and 
service.: 
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B ROUF::. 'i  T RR  lH  1 N G  / E D IJ C; A T  1 0 M /  •  T '  I C K E. T R □  M    ( G e o r-  g s  •  i ' r  a y  ,    F' ;-  e <;;;  i  c:!  e n  t ) 

PR  I  IMC  I  PAL  D I V I S I  GNsS  s  .  ' 

Training  and  Education 
; :,'  ■    —  .       Ti  c  kstr  cn 

Health  Care    (soid/closed  down) 

Revenue   for   the  group  was  $213  million   in    1986  r  epr  e^sen  t  i  ng  a 

drop   o-f   almost   20%  -froir!  the   1935  revenue  level    oi   *273.  This 

unit   included  Systime,   a  UaKu    operation,  Nhich  had  major 

restructuring   in    1986  including  the  sale  of   over  uOX  of  its 

business »      The  remaining  part  of   Systime  now  reports  in  the 

Computer  Systems  Group »  The  health  care  activity  was  closed  doi-vn 
and   sold   in    1936  and  early  1987. 
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GROUP  2  T R A I N I M G /  E D U C A "f  I  □  IM / T I C  1<: E  J RQN    ( c  o n  t  i  n Lied) 

DIVISIONS    Training  and  Ed  la  cat  ion  Group  (T?/E) 


The  T^^E^  Group  was  -formed   in   late   1986  to  consolidate  a  number  of 
the  CQ!npany''s  diverse  training  and  education  markets,, 

The  Group  which  had  approximately  $90  million  of   revenues  in  19S6 
provides  applications  and  services   for  training,    education  and 
job  creation.      It  provides  training  and   testing  services  to 
selected   industry  segments,    job  training  to  individuals  through 
"T"'s   Institutes  and  qover nmen t-t unded  employment  preparation 
centers,   comriuter  based  education  -for   schools  and  junior 
colleges,    and  consulting  services  to  help  create  jobs  through  the 
growth  of   small   businesses n 

Losses  in   1986  included  restructuring  changes  primarily 
associated  with  the  writedown  of   certain  real    estate  investments^ 

MARKETS 

"T"   has  been   selling  training   and   education   services  to  schools 
and  universities,    business  and   industry,    government  and  the 
military,    and   to  consumers  for   25  years=      These  have   involved  the 
delivery  of   training  courses    (both  standardized  and  customized) 
through  classroom,   comput  er--dr  i  ven ,    video  and  other   means  using 
"T"'s  own  sites  ot   customer  sites  with  time  sharing  of  mainframes 
and  with  micro  computers. 
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GROUPS  TRA INI MG/ EDUCAT I QN/T I CKETRON  (continued) 

DIVISION;    Training  and  Education  Group    iTZ<E)  (continued) 

Specific  target  markets  are  i dent i tied  ass 
Manut ac tur i ng n 
~  Aviation. 

-  Consumer   vocational    training    (computer  related) u 

-  K  - 1 4  s  c  hi  o  o  1  3  a  n  d  c  o  1  1  e  g  e  3 « 
Government  -funded   job   training  programsu 

The   industrial    training  marketplace    (e.g.,    job  related  training 
paid  -for  employers)    is  estimated  to  be  :f35  billion  per   year  and 
growing  at  a  rate  of   5%  annual lyn      The  fundamental   school  market 
is  much   larger,    but  the  currently  accessible  portion  is 
proportionate  to  the  willingness  to  spend  money  for  computer  and 
courseware  as  adjuncts  to  classroom  teaching:,      This  is  currently 
estimated  at  ^^10  billion  per  year    (mostly  hardware)    but  growing 
at  be  1 1  e  r  t  h  a  n    1 0  %  p  e  r  ye  a  r  .      T  h  e  c  o  n  t  e  r-i  t  f  o  r  c  o  l>  r  s  e  s  u  s  i  n  g 
computers  as  a  principal    training  element  deals  both  with 
computer  related  subjects  and  with  general    subject  matter.      It  is 
far  more  prevalent  to  use  computer  based  training  for  computer 
related  subjects  than   for  general  subjects. 

This  area  was  of   great   importance  to  former  Chairman  Norris  and 
received  what  many  feel    was  disproportionate  management  attention 
and  money  over  the  last  25  years.      Some  estimated  d^900  million 
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GROUPS  TRAINING/EDUCATIDN/TICKETRQN    (conti nued ) 

D I V 1 9 1  ON Training  and  Education  GroLip    (TS/E)  (continued) 


was  invested   in  F-'LATO  related  e-Ftorts,    Nevertheless^    there  is  a 
large  investment    dnostly  written  o-f-f)    in  bricks  and  mortar  (for 
training  centers),    course  authorizing  and  enecution  systems 
(PLATO  Tor  mainframes  and  micros)    and  courseware    (both  for 
computer   training   and   general    classroom  use) „ 

All   operations  have  undergone  considerable  downsizing  through 
19S6  and    1987  after  having   incurred  significant   losses  for 
several   years=      The  unit  continues  to   lose  money  and  further 
consolidation   is  occuring.      The  company  di solved  a  joint  venture 
with  wICAT  Systems,    Inc«    which  had  provided  computer-based 
education  products  to  the  K-12  markets 

There  were  training  facilities  in  50  cities  as  of   the  beginning 
of    1987.      "T"   also  offers  a  substantial    number  of   courses  at 
customer  sites=      Previous  published   studies    (by  Talmis  and  other) 
have  identified   "T"   as  the  largest   provider  of   training  services 
(excluding  book  publishers) =      Competition   includes  Deltak  and  ASI 
as  well   as  product  and  course  offerings  from  many  computer 
oriented   and   n  on --computer   oriented   training   organizations  (AMA, 
various  universities,    Chubb,    AGS,    On-Line  Software  International, 
CSR,    Goal    Systems,   Boeing  Computer  Services,    etc=)»  Analysts 
have  not  been   optimistic   with   respect   to  the  outlook   for  this 
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GBi3UPs  TRhINING/EDUCATION/TICKETRON    (continued)    ,  ■  ; 

DIVISION  s    T  I-  a  i  n  i  n  q  and  EZ  d  li  c:  a  t  i  o  n  G  r  o  u.  p    C  T  fk  ED    ( c  o  n  t  i  n  u.  e  d  ) 

business  due  to  its  labor   intensivE-  nature,,      The  attempts  to 
leverage  the  sources  through  video  cassettes,   coiTiputer -based 
training  and  now  interactive  video  have  not  been  succe~>sful 
(exceptions  are  ASI ,   Goal    and  Deltak),      The  schools  market  has 
been   very  elusive.      In  general,    in  spite  of   glowing  -forecasts, 
this  marketplace  has  not  matured  so  that  vendors  can  be  of 
substantial    size  and  reasonable  profits. 

"T"   appears  to  be  on  a  path  to  stabilize  or  further  reduce  the 
training   and  education  business,,      PLATQ  itself   seems  to  be  on  a 
"back-burner"    (witness  the  discontinuance  of   their   joint  venhure 
with  WICAT) .      But  there  is  no  reason  why  this  business  cannot 
generate  profits   it   carefully  targeted  with  minimum  in-house 
investment   in  new  educational    technology  and  effective  use  of 
third  parties  to  author  new  courseware™      There  is  a  considerable 
data  training   industry  with  a  significant  computer  based  training 
segments 

American  Airlines  has  become  the  first  customer  for    "T"'s  new 
microbased  PLATO  Aviation  Training  System.      The         million  system 
is  providing  ground  school    training   to  more  than   500  cockpit  crew 
members  each  month  at  the  company's  Flight  Academy.      The  Aviation 
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GROUP.!  TRA I N I NG/ EDUCAT I  ON/ T I CKETRQN    ( con  t  i  n usd  ) 

Di_VLI_S.IONIs    Training  and  Ed  uc  at  ion   Group    (T^/E)  (continued) 


Training  System  includes  PLATO  cluster   techno! ogy,    which  links 
industry-standard  inicros  with    "T"'s  PLATG  Personal  Training 
Station  through  a  local    area  network » 


TS<E  is  marketing  other  companies'   products 2 


Education  support  System  is  a  software  package  -from 
Software  Management ^ 

Test  Development  System  from  TESCGR  which  allows 
educators  to  create ,   compose,   print,   and  score  testing 
instruments=      It   is  contained  on  a  550  MB  CD-ROM. 
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GROUP  a  TR A I N I NG / EDUC AT I ON / T I CKETRON  (continued) 

DIVISIQN;  Ticketron 

MARKET^ 

Ticketron  provides  coinput er i z ed   lottery  services  to  the  states  of 
New  York,    IllinoisH    Marv'land,    Pennsylvania,    Washington  and 
Delaware  and  two  o-f-f-tr'ack  betting  systems  in  upstate  New  York  = 
Ticketron   also  supplies  an  on-line  ticketing  systoin  in  22  states 
and  Canada  that   links  consumers  to  theater,   sports,    cultural  and 
other  events,    as  well    as  to  the  national    and  various  state  park 
systems «  ' 

Nearly  ^80  million,   or  about  two-thirds  of    its  revenue,    came  from 
Delaware,    Illinois,   Maryland,    New  York,    Pennsylvania  and  ■ 
Washington,    where  Ticketron  operates  the  computerized  lottery 
networks^      Ticketron  also  operates  nearly  600  automated  ticketing 
outlets  for   sports  and  entertainment  events  in  22  states  and 
Canada . 

"T"   attempted   to  sell   Ticketron   in    1986  for  $140  million  to  Allen 

Company  but  was  unable  to  obtain  approval    from  the  State  of 
Illinois.      Subsequently,    the  need  for  cash  was  no  longer  as  acute 
due  to   "T"''s  successful    debt  and  debenture  offer^ 

Recently,    "T"    introduced   its  CYBER   lSO-930  system  to  lottery 
organizations  in  30  states  and  provinces.      This   industry  is  a 
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GROUP  8  T  R  A  J:  N I M  G  /  E  DUCA  T I  ON /TIC  K  ETRO  N    ( c  o  n  t  i  n  u  e  d  ) 

DIVISIONS   Ticketron  (continued) 

major  target   for   the  930  along  with    "T"'5  new  on-line  retail 
ter mi  nal „ 

Recent  technical  efforts  have  concentrated  on  developing  a  new 
automated  wagering  system  base  don  the  newest  CYBER  technology 
and  a  new  wagering  terminals  It  will  be  available  in  19S7  for 
shipmentu  • 

In   1986,    "T"    introduced  a  micro-based   accounting  and 
administrative  system  associated  with   ticket  sales.  The 
development  of   the  new  ticketing  system  comes  at   the  right  times 
the  existing  systems  are  for  the  most  part  obsolete  from  a 
technical   standpoint.      Ticketron   is  gradually  moving  to  extend 
its  services  from  ticketing  to  the  complete  ticket  accounting 
f  u  n  c  t  ion  a  n  d  a  d  m  i  n  i  s  t:  r  a  t  i  o  n  o  n  a  t  u.  r  n.  k  e  y  a  r"!  d  f  a  c  i  1  i 't  i  e:  s 
management  basis„      Ticketron 's  on-line  ticketing   system  operates 
through  remote  and  box-office  ticketing  terminals  and  a  telephone 
ticketing  network.      It  has  contracts  with  a  large  number  of 
sports  and  entertainment  facilities  and  event  promotion  to 
distribute  tickets^ 

T  i  c  k  e  t  r  o  n  n  a  s  e  ;<  p  a  n  c:l  e  d   its  i--  e  1  a  t  i  o  n  ship   wit  h  the  N  a  t  i  n  a  1   Fa  r  k 
Service,:      A  new  five-year   contract   extends  Ticketron 's  services 
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PI  VISIONS    Ticketron  (continued) 


■from  providing  r  O'iBer  vat  i  ons  to  handling  more  o-f  the  park  system's 
admi  n  i  str at  i  ve  f  unc t  i  ons „ 

Main  competition   to  Ticketron   in  the  computerized  lottery 
services  comes  from  GTECH  which  had    1986  revenues  from  this 
source  of   almost  $130  million  up  from  about  $80  million  in 
In  the  ticketing  area  there  are  several    local   competitors  such  as 
Bass   in  California- 

Lottery  services  contracts  are  primarily  long  term  operating 
contracts  with  ownership  of    the  equipment  retained  by  the  vendor. 
Most   of   Ticketron's  business  stems  from  such  relationships 
initiated   in  the   1970 's=      Recently,    GTECH  has  obtained  contracts 
in  Ohio  and  California  involing  the  sale  of   the  computers  and 
terminal    equipment  to  the  states  and  associated  operating 
contracts-      This  type  of   contract   implies  less  of   a   "tie~-in"  by 
the  vendor  since  the  state  can  recompete  the  operations  activity 
s  e  p  a.  r  a  t  e  1  y  f  r  o  m   t  hi  e  e  q  u  i  p  m  e  n  t  „ 

Despite  the  growth  of   the  underlying  demand  for  ticketing  and 
waqerinq,    Ticketron  made  no  progress   in  revenue  in    1986  and 
expects  a  flat  year   in   1987.      It  needs  new  systems  and  more 
aggressive  marketing. 
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